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PREFACE 


Object of Rules 

The object of the Rules and Regulations is to provide 
a standard for electrical installation and material, the proper 
observance of which will eliminate, so far as is practicable 
and reasonable, risk of injury to persons and property, and 
also of fire. 


Scope of Rules ; 

These Rules and Regulations have reference only to in- 
side work in ordinary buildings, e.g., residences, warehouses, 
factories, etc., and such work as may be attached to the 
outside of such buildings, and to the wiring of electric rail- 
way cars and car houses. Wiring and apparatus for signal- 
ling systems are also dealt with, but only on account of 
possible damage from power ‘or lighting systems. 

Central and sub-station work for public supply, overhead 
and underground transmission and distrifution, electrical 
work in mines, marine work and all electrical work involv- 
ing potentials exceeding 5,000 volts are not taken into con- 
sideration herein. 


-General Arrangement of Rules 

The Rules in Section “A” cover chiefly such generating, 
transforming or other plant as is intended only for private 
supply to or by an individual or a Company and not that in 
central or sub-stations such as are usually designed by com- 
petent engineers. To all such work of the latter nature the 
Rules herein contained will apply in so far as they may be 
applicable, but in any case each separate generating or other 
plant will be treated on its own merits. The plants referred 
to in Section “ A” may, however, be used to a limited extent 
for public supply, and the Commission may grant approval 
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EXECUTIVE COUNCIL OFFICE. 


Toronto, 15th June, 1916. 
W. W. Pops, Eso.,. 
Secy. Hydro-Electric Power Commission, 
Toronto. 
Dear SiR:— ; 

I beg to enclose for your information copy of an Order 
of His Honour the Lieutenant-Governor in Council approv- 
ing of Regulations made by the Hydro-Electric Power Com- 
mision, in connection, with generation of electric power, etc. 

Yours truly, 


(Sgd.) J. LonspaLe Caprgor. 


EXECUTIVE COUNCIL OFFICE. 


Copy of an Order-in-Council approved by His Honour 
; the Lieutenant-Governor, the 15th day of June, A.D., 1916. 

Upon the recommendation of -the Honourable the 
Attorney-General, the Committee of Council advise that pur- 
suant to the provisions of Section 10 of the Power Com- 
mission Act, 1916, Cap. 19, 6 George V., Your Honour may 
' be pleased to: approve of the accompanying Regulations made 
by The Hydro-Electric Power Commission of Ontario as to 
the design, construction, installation, protection, operation, 
maintenance and inspection of works, plant machinery, 
- apparatus, appliances, devices, material and equipment for 
the generation, transmission, distribution, connection and 
use of electrical power or energy by any municipal corpora- 
tion or Commission, and by any railway, street railway. 
electric light power or transmission company, or individual, 
generating, transmitting, distributing or using electric power 
or energy, or whose undertaking, works or premises are 
electrically connected with any plant for the generation, 
transmission or distribution of electric power or energy. 


Certified, 
(Sgd.) J. LonspaLe CAPREOL. 


Clerk, Executive Council. 


An Act toamend the Power Commission Act, 6 George 


5 Geo. V, 
c. 19, s. 12, 
amended. 


Regulations 
as to 
electrical 
works, 


Order of 

Commission 
as to work 
to be done. 


Ordering 
cutting off 
of supply. 


Inspectors 
and their 
duties. 


V., Chapter 19, Section 37, 1916. 


Section 37 of The Power Commission Act, 
as enacted by section 12 of The Power Commis- 
ston Act, 1915, is repealed and the following sub- 
stituted therefor:— 


37—(1) The Commission may, with the ap- 
proval of the Lieutenant-Governor in Council, 
make regulations as to the design, construction, 
installation, protection,operation, maintenance and 
inspection of works, plant, machinery, apparatus, 
appliances, devices, material and equipment for the 
generation, transmission, distribution, connection 
and use of electrical power or energy by any 
municipal corporation or commission and by any 
railway, street railway, electric light, power or 
transmission company, or by any other company 
or individual generating, transmitting, distribut- 
ing or using electric power or energy, or whose 
undertaking works or premises are electrically 
connected with any plant for the generation, 
transmission or distribution of electric power or 
energy, and the Commission may impose. pen- 
alties for the breach of any such regulations. 


(2) The Commission may, at any time, order 
such work to be done in the installation, re- 
moval, alteration or protection of any of the 
works mentioned in subsection 1, as the Com- 
mission may deem necessary for the safety of the 
public, or of workmen, or for the protection of 
the property damaged by fire or otherwise, and 
pending the performance of such work, or in 
case of noncompliance with the regulations or 
with any order of the Commission, may order 
the supply of electrical power or energy to he 
cut off from such works. 


(3) The Commission may appoint inspectors 
for the purpose of seeing that the regulations 
and orders of the Commission, made under the 
authority of this section, or any other Provision 
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of this Act, are carried out and may collect the 
fees to be paid by any municipal corporation or 
commission, or by any company, firm, or indi- 
vidual under the regulations or by order of the 
Commission, and may provide for the payment 
of the remuneration, travelling and other ex- 
penses of the Inspector out of the fines and fees 
so collected or out of the funds appropriated for 
carrying on the work of the Commission. 


(4) Every Inspector so appointed may, during Powers as 
any reasonable hour, enter upon, pass over or to entering 
through any land, buildings or premises for the °™ Property. 
purpose of carrying out the regulations and 
orders of the Commission, and perform the duties 
assigned to him; and every municipal corpora- 
tion, or commission, company, firm, or individual, 
molesting, hindering, disturbing or interfering . 
with an inspector in the performance of his duty, 
shall be guilty of an offence, and shall incur the 
penalty provided by subsection 7. 


_ (5) Every municipal. corporation or commis- puty as to 
sion, and every company, firm, or individual, complying 

upon receiving notice in. writing by the Com- lah ea 
mission to remedy any defect or to make any Commission. 
‘alteration, or carry out any work, or comply ° 
with such notice within the time thereby pre- 

scribed, and in default, shall incur the penalty 

provided by sub-section 7. 


(6) Every municipal corporation or commis- Penalty for 
sion, and every company, firm or individual, sup- supplying 
plying electrical power or energy for use in any aan em 
electric works, plant, machinery, apparatus, ap- aporoved:. r 
pliance or equipment before the same have been 
inspected and such supply authorized by the cer- 
tificate of the Commission, and after notice from 
the Commission of the unauthorized supply or 
use, shall incur a penalty of not less than $300 - 
nor more than $500. 


(7) Every municipal corporation or commis- Penalty for 
sion, and every company, firm and individual, re- disobeying 
fusing or neglecting to disconnect or discontinue es 
the supply of electricity to any electric works, supply. 


plant, machinery, apparatus, appliances, or equip- 


vil 


Other 
liability not 
affected. 


Penalty for 
disobeying 
regulations. 


Recovery of 
penalties 
under Rev. 
Stat., c. 90. 


ment, upon due notice in wriling from the Com- 
mission so to do, shall incur a penalty of not 
less than $300 nor mere than $500. 


(8) Nothing in this Act shall affect the liability 
of any municipal corporation or commission, or 
of any company, firm, or individual, for damages 
caused to any person or property by reason of 
any defect in any electric works, plant, ma- 
chinery, apparatus, appliance, device, material, or 
equipment, or in the installation or protection 
thereof, nor shall the Commission or any in- 
spector incur any liability by reason of any in- 
spection or the, issue of any certificate or on 
account of any loss occasioned by the cutting off 
of the supply of electrical power or energy in 
accordance with the orders of the Commission. 


(9) Every municipal corporation or commis- 
sion, and every company, firm or individual, dis- 
obeying the provisions of this Act, or of the 
regulations, or any order of the Commission, 
shall incur a penalty of not less than $10 nor 
more than $50, and in the event of continuing 
the offence, of not less than $10 nor more than 
$50 for every day during which such offence con- 
inues. 


(10) The penalties imposed by or under the 
authority of this section shall be recoverable 
under The Ontario Summary Convictions Act 
and shall be paid over to the Commission. 
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for the use of such plants for public supply on being satisfied 
that any alterations or additions which may be found neces- 
sary have been properly carried out. 

Section “B” consists of Rules for apparatus, fittings, etc., 
and wiring under “ordinary conditions,” followed by rules 
necessary for work under “ special conditions.” 

The rules dealing with special conditions are intended 
to apply only to such installations or portions thereof, as may 
require their observance, e.g., it is evident that in damp 
premises any equipment, etc., which may be installed in some 
room or portion of such premises from which dampness is 
excluded, will not be required to come under the special 
rules for damp places. 

The rules under Section “C” deal with varieties of work 
which, as they differ in some essentials from ordinary in- 
stallation work, cannot be governed by exactly the same 
regulations. 

The remainder of the book consists of sundry necessary 


items which do not properly come under the head of installa- 
tion work, 


-General Precautions 

Where pers8ns entirely without knowledge of electrical 
apparatus are obliged to operate switches, etc., in offices, 
houses, hotels, and the like, the whole of the work must be 
carried out in such a manner as to reduce the risk of acci- 
dental shock to the lowest possible degree. It is to this end 
that all live parts in such premises must be so placed or pro- 
tected that no one would be likely to accidentally receive a 
shock or be burned. 

In installations or portions thereof to which only 
authorized persons have access, somewhat less care is neces- 
ary in obviating risk of shock with potentials below 650 volts. 
The term “Inaccessible to unauthorized persons” will be 
sufficiently complied with under the rules for low potentials 
if the apparatus, etc., referred to be placed in a room to 
which the entrance of unauthorized persons is forbidden, or 
a railing may be placed around a motor or switchboard, ctc., 
with a suitable notice nearby forbidding unauthorized per- 
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sons to go within the railing, whereas, when the potential 
exceeds 650 volts, special precautions are necessary to render 
‘it unlikely that even authorized persons will accidentally 
receive shocks, ie., live parts must be covered, guarded or 
placed out of reach, and exposed metal parts which do not 
carry current must be grounded. 

By “exposed metal parts which do not carry current” is 
meant only such bare metal parts as would be likely to be- 
come live either through the breakdown of any insulation 
between them and the live parts, or by reason of any foreign 
body, such as a nut, falling and accidentally connecting the 
case to the live parts. The term does not refer to covers of 
switches, socket’, receptacles, etc., which are specially lined, 
nor to the ferrules on knife switch handles, nameplates or 
other bare metal which is obviously not likely to ever become 
“Vive.” . 

General Rules. a 


a. All electrical installation work covered by these Rules 
and Regulations must be carried out in accordance therewith 
and all electrical contractors, wiremen and others engaged 
on such work, within the Province of Ontario, are required 
- to See that they conform to the rules. 


b. In the interpretation of these rules all arbitrary figures 
or requirements must, where there can be no practicable 
objection, be rigidly adhered to. In any case where it is 
quite. impossible or manifestly unnecessary to thus rigidly 
adhere to the rules the question must be settled by the 
spirit of the rule, and the Commission may allow such 
deviation from the rules as circumstances may permit. 


In case any dispute arises as to the exact meaning or 
scope of any of these Rules and Regulations such dispute 
shall be referred to the Commission whose decision shall be 
final. 


c. All materials, fittings, etc., used in electrical installa- 
tions within the Province of Ontario must be approved by 
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the Commission; ctherwise their use. will not be permitted. 
Work badly arranged or poorly executed will not be passed, 
even if the materials, etc., used, be satisfactory. 


Electrical equipment, apparatus, devices and wiring gen- 
erally must be so located or protected that damage will not 
be likely to result either to persons or property, or to the 
equipment, etc. 


d. Owners of factories and workshops and of any pre- 
mises where employees are engaged in operating any elec- 
trical plant or apparatus, such as generators or motors, weld- 
ing machines, electric smoothing irons, etc., etc., will be re- 
quired to keep their entire electrical installations in good 
condition in accordance with Section F. herein, which deals 
with maintenance and operation. 


e. Electrical contractors, wiremen or other persons about 
to carry out any installation work must notify the Commis- 
sion, The notice must be in writing on the form provided 
for the purpose by the Commission and must be accom- 
panied by the amount of the permit fee in accordance with 
the “ Schedule of Fees” published herein. 


f. Neither new electrical installations, nor alterations or 
additions to existing ones shall be undertaken by any elec- 
trical contractor, wireman, or by any other person, until a 
permit authorizing the work has been obtained in writing. 


g. On any installation where workmen of other trades 
(such as carpenters, lathers, etc.) are, or will be, engaged, 
electrical contractors, wiremen or other Persons carrying out 
electrical work shall place in conspicuous positions around 
their work, plain, legible notices warning such carpenters, 
etc., not to cover up or close in any electrical work from 
view until it has first been inspected. The posting up of one 
of the Commission’s Properly authorized and signed “ Forms 
of Inspection” shall be evidence that this has been done. 
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h. Electrical contractors, wiremen, or other persons de- 
siring to have an installation, or portion thereof, inspected, 
shall give not less than twenty-four hours notice, in writing, 
to the Commission’s Electrical Inspection Department, or to 
the local representative thereof. 


Each application for inspection shall be accompanied by 
the amount of the inspection fee as determined in accord- 
ance with the “ Schedule of Fees” published herein. 


The following schedule of fees is hereby approved and 
authorized by the Commission for the services designated :— 


Schedule of Fees 


A. For inspecting Incandescent Electric Light Wiring. 
1 to § outlets 2.0... ccc cece een eee $0.50 
6 to 10 outlets 


ase aeduatata teeters dncarenas Ye oar. L1G 
(each additional) 

Ir to 50 Outlets .....0.. 0.0 ee cee Sivaces <8 
(each additional) 

51 to 100 outlets ............. 0.0 e ee ees eae el eleate’ .02 
(each additional) 

and over roo outlets (....... 0.0.0... ccc cease gees OF 


(each additional) 
B. For Inspecting Motors. 


Electric motors, each .......... 000000 c cece eens $1.00 
Each additional motor in same plant ............ 25 


C. For Inspecting Electric Signs. 


Electric signs, each .......... othe duacotauaiaanoteieuensnas $1.00 
More than one sign on same building ........... -50 
. (each additional) 


D. For Inspecting Electric Fixtures in Mercantile and 
Factory Buildings. 
For certificate covering complete fixture installa- 
tion along with wiring, and for same contractor, 
a charge of $1.00 over and ahove the wiring 
inspection fee will be made. 
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E. For Inspecting Residential Fixtures. 

When fixtures can be inspected along with wiring, 
a charge of 25c. over and above wiring inspection 
fees will be made. When special fixture inspec- 
tions are required or necessary a charge of one- 
half the wiring inspection fee will be made, 
rating each fixture as an outlet with the mini- 
mum fee of 25c. 


F. For Special Inspections. 
Where no special fee is provided, inspections may 
be made at the rate of Soc. per hour, plus any 
actual travelling and hotel expenses. 


G. Permit Fees. 
A fee of toc. is to be paid by the applicant for each 
and every permit. 


SECTION A 
ELECTRIC: PLANT 


(All Potentials from 10 to 5,000 Volts) 
I. GENERATORS 


a. Must be located in a clean, dry place, and be either 
remote from combustible materials or efficiently isolated 
therefrom. 


In order to minimize, as far as possible, the danger of 
shock or fire, it is necessary, in all instances, to provide a 
suitable location. They should never be placed where any 
hazardous process is being carried on, nor in places where 
they would be exposed to inflammable gases or flyings of 
combustible material. 

Should it be necessary to place a generator in the work- 
room of a plant where combustible material abounds, as in 
Textile Mills, Flour Mills and such like places, it must 
be cut off from the main room by means of a dust-tight 
enclosure. 

It is suggested that waterproof covers be provided, which 
may be used in cases of emergency. 


b. Must, when operating at a potential in excess of 300 
volts, have their base-frames permanently and effectually 
grounded. For potentials below 300 volts, the frames must 
be either properly grounded or efficiently insulated. 


Where, on any generator operating at more than 150 volts, 
there are any exposed live parts which can be readily touched, 
such as brush gear, terminals, etc., an inspector may require 
that there be a suitable insulating platform, of such dimen- 
sions that no person could readily reach such live parts with- 
out standing on the platform. 


[1] 
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RULES AND REGULATIONS 


c. Constant potential direct-current generators, except 
the exciters of alternating current machines, must, and alter- 
nating current generators may, be protected from excessive 
current by safety fuses or equivalent devices. 


For two-wire direct-current generators, single pole pro- 
tection will be considered as satisfying the above rule, pro- 
vided that the safety device is so located and connected that 
the means for opening it is actuated by the entire generator 
current, and that the action thereof will completely open the 
generator circuit. 


If a generator, not electrically driven, in a two-wire sys- 
tem, have one terminal grounded, the safety device above 
mentioned must be placed in the grounded lead. 


If a balancer set be used in conjunction with a two-wire 
direct-current generator for the purpose of obtaining a 
neutral for a three-wire system, a protective device must be 
installed such that, should the voltages on the two sides of 
the system become excessively unbalanced, it will so operate 
as to disconnect the three-wire system. 


d. Must be provided with a name-plate, giving the maker’s 
name, the normal rating in volts and amperes, and the nor- 
mal speed in revolutions per minute and, if alternating cur- 


rent, the frequency in cycles per second, and the number of 
phases. 


e. Terminal blocks, when used on generators, must be 
made of incombustible, non-absorptive material, such as 
slate, marble or porcelain. 


This would not prevent the use of appropriate bushings 


to protect the lead wires if brought through the frames of 
generators. 


f. Conductors leading from generators to switchboards 
must be in plain sight or readily accessible; they must also 
have a suitable insulating covering and be securely and 
tigidly supported in such a manner that they cannot come 


SECTION A—ELECTRIC PLANT 3 


in contact with each other, ir. accordance with one or other 
of the methods of wiring described in Séction “B.” 


Inasmuch as it is not ustaf to" provide circuit breakers 
or other forms of protective devices between generators and 
switchboards, it is necessary that the foregoing Regulation 
be observed. . 

The conductors may, of course, be run underground in 
watertight conduit or tile duct, but unless such ducts can 
be kept dry the conductors must be lead covered. 
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II. STORAGE BATTERIES 


a. Each storage battery cell must be mounted on incom- 
bustible, non-absorptive insulators, such as glass or thor- 
oughly vitrified and glazed porcelain. 


b. Battery rooms must be thoroughly ventilated. 


c. The use of any metal liable to corrosion must be 
avoided in cell connections of secondary batteries. 


Where the insulation on wires in battery rooms would 
rapidly deteriorate owing to the action of acid fumes, bare 
conductors may be used. For protection against corrosion a 
suitable acid-proof coating should be applied to such con- 
ductors. 


d. Batteries must in all cases be provided with proper 
controlling and protecting apparatus. 


The'same precautions must be adopted in connection with 
battery installations as are necessary with current from any 
other source of supply, especially as a battery, unlike a 
generator, is never at any time “ dead.” 
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Ill. SWITCHBOARDS 


a. Panels of switchboards must be made of incombustible, 
non-absorptive, insulating material. 


b. Frame-work used for the support of switchboards must 
be substantially constructed of iron or steel 


c. Must be so placed or of such construction and general 
arrangements as to reduce to a minimum the danger of fire, 
and shock, burn or other personal injury. 


Switchboards must not. be built down to the floor, nor 
up to the ceiling; a space of at least ten inches must be left 
between the floor and the board, and three feet, if possible, 
between the ceiling and the board. This is in order to pre- 
vent fire from communicating from the switchboard to the 
floor or ceiling, and also to prevent the forming of a par- 
tially concealed space, very liablé to be used for storage 
of rubbish or oily waste. 

Deviations from this rule may be permitted where the 
floor and ceiling are fireproof. 

This rule will require that switchboards be installed only 
in dry places. 


d. Ample space must be left around every switchboard. 


Serious accidents are very liable to occur if men be com- 
pelled to work on live electrical apparatus, etc., in confined 
situations; hence the necessity for providing ample space. 

Switchboards must be easily accessible from all sides 
if the connections be on the back (see Fig. 1), but may, for 
small sizes, be mounted on a wall if the wiring be entirely 
on the face, provided that there is a space of at least one 
_ inch between the back of the board and the wall. Should 
there be, however, any live metal projections on the back of 
the board, such as switch terminals or other connections, 
this measurement must be taken from the nearest live part. 

3 
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The object of this space is to prevent possible contact 
between the wall and live parts, as this would be liable 
to cause leakage, and to prevent accumulation of moisture 
between the back of the board and the wall. This space 
must be enclosed with sheet metal or other suitable incom- 
bustible material in order to prevent objects of any kind 


Fig. 1 


’ 


from dropping or lodgi i 

ging behind and becomi 
ied oming a source of 
' The space behind other switchboards must not be en- 
closed, either at the top, sides or bottom, except with a suit- 
able metal grating or netting. 


For all potentials above 6 
50 volts, an enclosu indi 
cated above must be provided. come ne 
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e. All cables, connections, resistances, etc., must be so 
situated as not to form any obstruction to the passageways 
around switchboards. 


f. Where it is necessary to place bare bus-bars or any 
apparatus having exposed live parts, either on the wall or 
overhead, behind switchboards, they must be in no case less” 
than seven feet from the floor. 


This does not refer to bus-bars, etc., directly attached to 
the back of a switchboard. ’ 


g. Where the potential does not exceed 650 volts, and 
the switchboard is of such dimensions as to require a man 
to go behind it for the purpose of repairs or attention, there 
must be a clear space of not less than 18 inches between the 
wali and any live parts on the back of the switchboard. 


By “clear space” is meant that the distance of 18 inches 
will be between the wall and the parts mentioned or any 
projecting pipe, apparatus, or other obstruction which may 
be attached to, or form part of, the wall. 

For potentials between 650 and 5,000 volts, this space 
must be at least 2 feet 6 inches, unless in any particular case 
it can be demonstrated to the satisfaction of the Inspector 
that a slight reduction will not materially increase the danger 
to anyone who might have to carry out repairs, or altera- 
tions, behind the board. 


h. For potentials from 150 to 650 volts all switchboards 
must either have an efficient insulating platform surround- 
ing them, or all live parts of apparatus must either be remote 
from access or provided with suitable covers. 


The platform called for in this rule must completely sur- 
round the switchboard, and the insulation thereby provided 
must be ample to afford sufficient protection against shocks. 
Platforms must be of rigid construction and have an even 
surface. 
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i. For potentials above 650 volts, all live parts of switch- 
boards must be either remote from access or protected by 
suitable covers, even if an insulating platform be provided. 


For higher potentials than 650 volts, insulating platforms 
are not sufficient protection against shock and further pre- 
cautions must be taken as, for example, protection by a glass 
plate over instruments, grounded metal or insulating covers 
over switches, etc. 


j. For potentials above 300 volts, all exposed metal parts 
which do not carry current, including framework, switch 
handles, instrument cases, etc., must be permanently and 
effectually grounded if there be no insulating platform. For 
potentials above 650 volts, such parts must be grounded even 
if there be an insulating platform. : 


This rule is of almost universal application, but there are 
certain cases where its enforcement would be detrimental 
or even defeat the object for which it is made, e.g., in electric 
railway work, if one pole only be brought to the switch- 
board, to ground the metal work on such a board would be 
to reintroduce a risk which had purposely been obviated by 
the elimination, from such board, of the other pole. It is 
obvious that in such a case no advantage could be gained 
from the application of the rule. 


k. All connections must be made with as little complica- 
tion as possible. 


Neatness and careful arrangement in this work is very 
essential, and is conducive to safety. In many cases, par- 
ticularly on large switchboards, it is desirable that the con- 
nections should be made more readily traceable by means 
of different colors or suitable tags. 


1, All main circuits except such as are permanently 
grounded must be provided with reliable ground detectors. 
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Detectors which indicate continuously and give an instant 
and permanent indication of a ground are preferable. Ground 
wires from detectors must not be attached to gas Pipes within 
a building. 

Where continuously indicating detectors are not adopted 
the circuits should be tested at least once per day, and pre- 
ferably oftener. 

In wiring switchboards the ground detector, voltmeter, 
pilot lights and potential transformers, must be connected 
to a circuit of not less than No. 14 B. and S. gauge wire, 
which must be protected by fuses which will limit the power 
in the circuit to 660 watts. 

In each case ‘the fuses eeeered to in these circuits must 
be the smallest which circumstances will permit. 


m. All feeder switches must be provided with proper 
labels which plainly indicate the destination or purpose of 
each circuit controlled thereby. 


Card holders, with plainly written cards, will comply. with 
this rule. — 


n. All current-carrying parts of switchboards, and their 
connections, must be so proportioned, constructed and 
arranged that no undue rise of temperature can occur. 


This has special reference to bus-bars and other bare 
conductors used on switchboards, and indicates that they 
must be of sufficient size, and that good connections musi 
be made; for instance, where two separate lengths of bus- 
bars are joined together, the contact area must be ample 
and the bars must be securely bolted or clamped together. 

Thirty degrees centigrade (86 deg. Fahr.) above the sur- 
rounding atmosphere will be considered a satisfactory limit- 
ing rise of temperature for this class of work. 
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IV. LIGHTNING ARRESTERS 


a. Must be attached to each wire of every outside over- 
head line connected with any generating or transforming 
station. 


‘ 


This rule does not apply to lines known as “ yard wires,” 


nor to ordinary overhead street service wires. 


b. Must be located in readily accessible places away from 
combustible materials, and as near as practicable to the 
point where the wires enter the building. 


In all cases kinks, coils and sharp bends in the wires, be- 
tween the arresters and the outdoor lines, must be avoided 
as far as possible. 


c. Must be connected with a thoroughly good and per- 
manent ground connection by metallic strips or wires. 


Such strips or wires must have a current-carrying capacity 
not less than that of No. 6 B. and S. gauge copper wire, and 
must be run as nearly in a straight line as possible from 
the arresters to the ground connection. 

Ground wires for lightning arresters must not be attached 
to gas pipes within buildings, nor be run inside of iron pipes, 


unless they are soldered or otherwise effectively connected 
thereto. 


d. All choke coils or other attachments inherent to light- 
ning protection equipment, must have an insulation from 
the ground and from other conductors equal at least to the 


insulation demanded at other points of the circuit in the 
station. : 
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V. TRANSFORMERS 


a. Where installed inside of, or attached to, any building 
and where the potential on the high tension side exceeds 
300 volts, the cases of both air and oil-cooled transformers 
must be permanently and effectually grounded. For lower 
potentials they must either be properly grounded or effec- 
tually insulated. 


In the case of transformers (such as instrument trans- 
formers) employed as an integral, but subsidiary, part of 
some electrical apparatus, exposed metal] parts which do not 
carry current must be grounded unless the transformers 
be so placed or guarded as to comply with the rules appli- 
cable to the higher voltage. 

b. Must be ‘located as near as possible to the point at 
which the primary wires enter the building. 

This rule assumes that most transformers will be used 
for stepping down, as is usually the case; should, however, 
a transformer be used for stepping up it will be desirable to 
so locate it that the high voltage leads shall be as short 
as possible. Where the highest voltage does not exceed 650 
the rule as it stands should be observed in any case. 
OIL-COOLED 

c. Must be placed in fireproof compartments and must be 
entirely remote from all combustible material. 

The risk of fire, should the oil become ignited, is very 
great, as it would be very difficult to extinguish it. 

Fireproof compartments must be so made that oil could 
not leak out and, in the case of large transformers, such 
compartments must have a suitable outlet, near the top, to 
the open air, to allow of the escape of gases and prevent 
possible explosion. : 

Inlet for fresh air is to be provided by a flue or iron pipe 
leading from the outside air and entering the vault at a point 
not less than three feet from the floor. In no case must the 
inlet be less in area than the equivalent of a six-inch pipe. 

Where practicable, such compartments must only be 
accessible from the outsides of buildings, and must have a 
sill on the floor, at the door opening, of such a height as to 
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effectually prevent oil from overflowing through the door- 
way. 

The floor should drain to one point, and may be connected 
to the drainage system or to an underground tank located 
outside the building. : 

An approved fire-door must be provided and equipped 
with a lock. 

d. Must not be located over roofs of any buildings, nor 
directly attached to the walls of frame buildings, but may be 
attached to brick, stone or concrete walls or to metal walls 
not built on wooden framing. 

Where no other location is practicable, they may, how- 
ever, be supported on the walls of frame buildings on metal 
brackets, which will separate the transformers at least two 
feet from the nearest woodwork. 

Care must be exercised, when locating transrormers on 
walls, not to place them immediately under the eaves or 
woodwork of cornices, nor in the immediate vicinity of 
window or other openings. 

AIR-COOLED 

e. Must not be placed inside of any building excepting 
stations, if the highest available voltage of either the high 
or low tension winding exceeds 650 volts. 

Special permission may be given for the use of small air- 
cooled transformers (up to 1 k.w.) for testing purposes. 

f. Must be so mounted that the case will be at a distance 
of at least one foot from combustible material or separated 
therefrom by incombustible, non-absorptive insulating 
material, such as slate, marble or soapstone. 

This will require the use of a slab or panel somewhat 
larger than the transformer. 

As it frequently happens that transformers are properly 
installed in the first instance, but that, later, combustible 
materials are placed or stared in the vicinity, they must be 
suitably partitioned off with incombustible material, which 
must in all instances surround the transformers, where there 
is any likelihood of this being done. A _ substantial wire 
netting is recommended as an effective protection. 
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VI. MOTORS 


ALL MOTORS A.C, AND D.C. 

a. Motors and their equipment must be so located or 
protected as to reduce the risk of fire, and shock or other 
injury, to a minimum. 


This rule would require in the case of commutator motors 
that they be located in such a way that sparks from the 
commutator would not be likely to ignite inflammable ma- 
terial such as an oily floor, or dust or lint which might 
accumulate thereon. Commutator motors should never be 
placed directly on a wooden floor, but should be provided with 
a suitable galvanized iron tray, or the floors should at least 
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be covered with a sheet of galvanized iron sufhcicntly bene 
to effectively prevent the communication of fire to the floor 
from the causes referred to above. Care must also be exer- 
cised in the proper grounding of the frames of motors where 
called for. The use of terminal boards with exposed live 
parts will not be permitted where employces or others could 
inadvertently come in contact therewith, or where they 


Fig. 3 


would be considered a fire hazard. Either an approved form 
of connector, or a terminal board without open connections, 
must be used. Where there is danger of persons coming in 
contact with these or other live parts of the motor, the 
motor may be covered with a suitable wire cage, or located 
inside a metal enclosure sufficiently ventilated to prevent an 
excessive rise of temperature and of sufficient size to allow 
iree access to all parts of the machine. 
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The same general precautions apply to starting apparatus. 
Open switches or starting devices must not be used if located 
where they can be inadvertently touched or can be handled 


Fig. 4 


Showing properly installed starting apparatus. Left'hand boxes are closed as 
’ normally required in practice; right hand boxes are open for purposes 

. of illustration. 

by unskilled persons. The placing of a switch and starting 
apparatus in an enclosure as shown in Fig. 3 is only per- 
mitted when the operation thereof is entirely in the hands of 
a skilled person and where the enclosure is under lock and 
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key. In other cases the switch must be of an enclosed type 
which can be operated by a handle on the outside, and the 
starting box must be of the all-enclosed type, or the bare 
parts covered in such a way that no one can accidentally 
come in contact therewith. (See Fig. 4.) 

All starting boxes or other devices where arcing or 
sparking can take place must be of a dust-tight pattern and 
so constructed that such arcing or sparking could not com- 
municate fire to linen or other inflammable material which 
might accumulate thereon or in dangerous proximity thereto. 

Starting devices must be equipped with tight casings 
enclosing all current-carrying parts, in all dusty or linty 
places. (See Fig. 3.) 


3 
b. The wiring to motors must be carried out in accord- 
ance with such rules as apply for the method of wiring 
adopted. (See Section ““B” for “ Low Potential Work” and 
“High Potential Work.”’) 


The motor leads or branch circuits must be designed to 
carry at least 25 per cent. more current than that for which 
the motor is rated. Where the wires under this rule would 
be overfused in order to provide for the starting current, 
as is the case with many alternating current motors, they 
must be of such size as to be properly protected by these 
large fuses. 

The current used in determining the size of the con- 
ductor for any one varying-speed alternating current motor 
must be the percentage of the 30-minute current tating of 


the motor as given for the several classifications of services 
in the following table:— 


Percentage of 


Classification of Service— current rating 


; a of Motor 
Operating valves, raising or lowering rolls, tool 

heads, etc. ........ Seva aiigavara oud sea caw uaa 's ace.6 Gene 200 
Rolling “tables= acc st5.oacebee Godassdcebellont. 180 
Hoists, rolls, ore and coal-handling machines... 150 


Freight and passenger elevators, shop cranes, 
tool heads and pumps ................. HE 320 
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Varying speed motors are motors in which the speed 
varies automatically with the load, decreasing when the load 
increases, and vice-versa. The term does not mean motors 
in which the speed is varied by the use of different windings 
or groupings of windings, or motors in which the speed is 
varied by external means, and in which, after adjustment to 
a certain value, the speed remains practically constant. (See 
“Useful Data,” paragraph “b,’ page 137.) 


c. Each motor and resistance box must be protected by a 
cut-out and controlled by a switch. 


The fact as to whether the switch is “closed” or “ open” 
must be plainly indicated. 


Fig. 5 


Showing Motor with Pipe Railing around it. 


The use of open knife switches will only be permitted if 
they be located where employees or unskilled persons can- 
not come in contact therewith. 

Small motors may be grouped under the protection of 
a single set of fuses, provided that the current rating of the 
fuses does not exceed 10 amperes and the total wattage of 
the circuit does not exceed 660. 

With motors of one-fourth horse-power or less, on circuits 
where the potential does not exceed 300 volts, single pole 
switches may be used. 
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The startling cquipment must, where practicable, be 
located within sight from the motor. 

Where the circuit-breaking device on the motor-starting 
equipment disconnects all wires of the circuit, the switch 
called for in this rule may be omitted. 

Overload-release devices on motor-starting rheostats will 
be considered to take the place of the cut-out required by 
this rule, if they be inoperative during the starting of the 
motor. 

An automatic circuit-breaker, disconnecting all wires of 
the circuit may, however, serve as both switch and cut-out. 
(See “Controlling aud Protecting Apparatus,” Rule “g,” 
page 26.) 


A.C. MOTORS 


Where the starting current required for alternating cur- 
rent motors, up to, but not including, 5 h.p., does not exceed 
twice the normal full load current, they may be protected 
by one set of fuses; but where it is necessary to fuse the 
circuit beyond this limit, and in sizes from 5 to 7% h.p. in- 
clusive, they must be staried with an approved form of 
double-throw switch, plainly indicating the starting and run- 
ning sides, and constructed in such a way that the switch 
cannot be accidentally left in the starting position. The 
switch must be properly fused on the running side, but may 
be connected directly to the circuit on the starting side. 

In larger sizes all alternating-current motors must be 
Started with approved compensators or equivalent devices. 

Where rubber-covered conductors carry the current of 
only one a. c. motor of a type requiring a large starting 
current, they may be protected either by fuses or by auto- 
matic circuit breakers without time limit 
in accordance with Table “B,” “Conductors.” 

The rated continuous current capacity of a time-limit 
circuit-breaker protecting a motor of the above type need 
not be greater than 125 per cent. of the motor current 
rating, provided that the time-limit device is capable of pre- 
venting the breaker from opening during the starting period. 


devices, rated 
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d. The frames of stationary motors must be grounded in 
the same manner and under the same conditions as called 
for under Rule “b,” “ Generators.” 


e. Must not be run in Series-multiple or multiple-series, 
except on constant potential systems, and then only by 
special permission. 


The objection to combinations of this character is that 
the cutting out of one motor, by accident or carelessness, 
may subject the others to a current or voltage greater than 
that for which they are designed and, should this occur and 
the protecting devices fail, as sometimes happens, there is 
very likely to be severe arcing, or a burn-out. 


f. Must, when combined with ceiling fans, be hung from 
insulated hooks, or else there must be an insulator inter- 
posed between the motor and its support. 


g. Must each be provided with a name-plate giving the 
maker’s name, the rating in volts and amperes, the normal 
speed in revolutions per minute, and if for alternating cur- 


rent, the frequency in cycles per second, and the numiber of 
phases. 


All varying (or variable) speed motors, except those used 
for electric railway car service, must be marked with the 
maximum current which they can safely carry for thirty 
minutes, starting cool. : 


h. Terminal blocks, when used on motors, must be of 
approved incombustible, non-absorptive, insulating material, 
such as slate, marble or porcelain. 


In all cases terminal blocks, if used, must be of such a 
type that it will be impossible to come accidentally in con- 
tact with.live parts or to short circuit them. 


i. Adjustable speed motors, unless of special and appro- 
priate design, if controlled by means of field regulators, must 
be so arranged and connected that they cannot be started 
under weakened field. 
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VII. ELECTRIC CRANES 


All wiring, apparatus, ete., not specifically covered by 
special rules herein given, must conform to all such rules in 
this book as are applicable thereto, except that the switch 
referred to under ‘“‘ Motors,” Rule “ c” may be omitted. 


1. WIRING 

a. All wires, except bare collector wires, those between 
resistances and contact plates of rheostats and those sub- 
jected to severe external heat, must be approved, rubber- 
covered, and not smaller in size than No. 12 B. and S. gauge. 
Wires between resistances and contact plates of rheostats, 
if subjected to severe external heat, must have an approved 
slow burning insulation. 


b. All wires, excepting collector wires and those run 
in metal conduit or approved flexible cable, must be supported 
by knobs or cleats which separate them at least one inch 
from the surface wired over, but, in dry places, if space be 
limited and the requisite minimum separation cannot be 
obtained, each wire must be separately encased in approved 
flexible tubing securely fastened in place. 


Collector wires must be supported on suitable in- 
sulators so mounted that even with the extreme movement 
permitted the wires will be separated at all times at least 
one and one-half inches from the surface wired over. Col- 


lector wires must be held at the ends by suitable strain 
insulators. 


c. Main collector wires carried along the run-ways 
must be rigidly and securely attached to their insulating sup- 
ports at least every twenty feet, and separated at least six 
inches when run in a horizontal plane; if not run in a hori- 
zontal plane, they must be separated at least eight inches. 
If spans longer than twenty feet are necessary, the distance 
between wires must be increased proportionately, but in no 
case shall the span exceed forty feet. 
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d. Where bridge collector wires are over eighty feet long, 
insulating supports on which the wires may lie loosely must 
‘be provided at least every fifty feet. 


Bridge collector wires must be kept at least two and 


a half inches apart, but a greater spacing should be main- 
tained wherever practicable. 


e. Collector wires must not be smaller in size than speci- 
fied in the following table for the various spans:— 


Distance in Size wire 

feet between. ; required 

rigid supports B. and S. Gauge No. 
o to 30 6 
31 to 60 4 
over 60 2 


~ 
2. COLLECTORS 


Collectors must be so designed that sparking between 
them and collector wires will be reduced to a minimum. 


3. SWITCHES AND CUT-OUTS 


a. The main collector wires must be protected by a 
cut-out and the circuit controlled by a switch. The cut-out 


and switch must be so located as to be easy of access from 
the floor. 


b. Cranes operated from cabs must have a cut-out and 
switch connected into the leads from the main collector 


wires and must be so located in the cab as to be readily 
accessible to the operator. 


c. Where there is more than one motor’ on a single 
crane, each motor lead must be protected by a cut-out located 
in the cab. , 


4 


22 RULES AND REGULATIONS 


4. CONTROLLERS 

Controllers must be installed according to the rules 
under “ Resistances,” except that if a crane be located out of 
doors, wires between resistances and contact plates of rheo- 
stats must have a rubber insulation where they are exposed 
to moisture, and also where they are grouped. 


If a crane operate over readily combustible material, 
the resistances must be placed in an incombustible enclosure, 
thoroughly ventilated and so constructed that it will not 
permit any flame or molten metal to escape in the event 
of resistances burning out. If the resistances be located 
in the cab this result may be obtained by constructing the 
cab of non-combustible material and providing sides which 
enclose the cab from its floor to a height of at least 6 
inches above the top of the resistances. 


5. GROUNDING 


All exposed metal parts, which do not carry current, 
including handles, covers, motor frames, the entire frame 
of the crane, and the tracks, etc., must be permanently and 
effectually grounded. 


6. PROTECTION OF LIVE PARTS 


For potentials above 150 volts all live ungrounded 
parts of motors, apparatus, etc., must be so placed or 
guarded that they cannot be accidentally touched. 


If it is impossible to place or guard the trolley wires. 
so as to comply with this rule, suitable warning notices must 
be placed in conspicuous situations. 


SECTION B 
INSTALLATION WORK 


(All Potentiala fer: 10 te 5.060 Volts) 


I. APPARATUS, FITTINGS, FIXTURES, ETC. 


For potentials ap to joo volts afl live parts of ap 
paratus and fittings must be so placed or protected that um- 
authorized persons will not be liable to accidentally receive 
shocks therefrom. 

For potentiale between 300 volts and 656 volts al 
such parts must be so placed or protected that anauthorized 
persons cannot come into accidental contact therewith. 

For higher potentials, see "High Potential Work,” 
Rule “ d.” 


1. Controlling and Protecting Apparatus 
(Switehes and Cut cute) 


a. Switches and cut-outs must be readily accessible, in 
plain sight, and unlese specially designed for use im damp 
places must be located in dry situations, Where practicable 
they should be grouped. In all cases where they could be 
inadvertently touched or become a source of danger to 
either persons or property they must be in the form of 


approved panels or enclosed in approved pockets, boxes or 
cabinets. 


Must not be placed where exposed to mechanical 
injury nor in the immediate vicinity of easily ignitible stud, 
nor where exposed to inflammable gases or dust, or to flyings 
of combustible material. 

Where the occupancy of a building is such that 
switches, cut-Guts, etc., cannot be located a0 as not to be 
exposed as above, they must be enclosed in approved dust- 
proof cabinets, with self-closing doora; oil switches, and cir- 
cuit breakers which have dust-tight casings, are excepted. 
(See Figs & and 7. 
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Key sockets will not be approved if installed a 
specially inflammable stuff, or where exposed to flyings o 
combustible material. 

Remote control switches, where the means of control 
is accessible,-will be considered as complying with the rule. 


Single-throw knife switches must be so placed that 
gravity will not tend to close them. Double-throw knife 
switches may be mounted so that the throw will be either 
vertical or horizontal, as preferred, provided that, if mounted 
vertically, they be furnished with a suitable stop which will 
effectually prevent them from being closed by gravity. 
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When practicable, switches must be so wired, that the 
blades will be “dead” when the switches are open. 

Up to 250 volts and 30 amperes, indicating snap 
switches are preferable to knife switches for lighting cir- 


‘cuits. 


The use of open fuses will not be permitted. 


b. Cut-outs must be placed at every point where a change 
is made in the size of wire (unless the cut-out in the larger 
wire will protect the smaller). 


Fixture wire, or flexible cord of No. 18 B. and S. gauge, 
will be considered as properly protected by 10 ampere fuses. 


c. Cut-outs must not be placed in the canopies or shells 
of fixtures. 


d. Cut-outs must be so arranged that no set of incandescent 
lamps requiring more than 660 watts, whether grouped on one 
fixture or on several fixtures or pendants, will be dependent 
upon one. cut-out. 


In order to determine the minimum number of lighting 
circuits required, in residential work, all pendant outlets 
shall be considered as taking not less than 120 watts and 
bracket outlets not less than 60 watts. : 

’ Receptacles, used for portable lamps only, may be rated as 
brackets. 


Exceptions may be made in the case of large fixtures. 


The above shall also apply to motors, except that small 
motors may be grouped under the protection of a single set 
of fuses, provided that the current rating of the fuses does 
not exceed Io amperes. 


The fuses in the branch cut-outs, except for motors, as 
noted above, must not have a rating greater than that given 
in the following table:— 


55 volts or less ......- eee eee ee ences _ 12 amperes 
Over 55, up to 250 volts ...........4. 10 amperes 
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For sign and outline wiring, supplied by circuits of 55 
volts or less, branch circuit fuses of 23 ampcre capacity may 
be used. 


e. In three-wire, direct-current or single-phase systems, 
the fuses must be omitted from the neutral wires. 


Under the above conditions, all branches or taps (from 
any such three-wire systems), which are directly connected to 
lamp sockets, or other translating devices, must be run as 
two-wire circuits; and every branch or tap must be so run, 
if the difference of potential between the two outside wires 
be over 250 volts; in either case, both wires of such branch 
or tap circuits must be protected by proper fuses. 


The neutral wire must, in all such cases, be at least equal 
in carrying capacity to that of the larger of the outside wires. 


The neutrals of all such systems as are referred to in the 
rule must be grounded, as will be required by those sections 
of the “ Rules and Regulations” not yet published. 

Pending the issue of such sections, and until further 
notice, the grounding of such wires must be carried out in 


accordance with the rules in Section “E,” ‘‘“Grounding” herein 
contained. 


f. The rating of fuses must not exceed the allowable cur- 


rent carrying capacity of the wires as given in Tables “A” and 
“8B,” “ Conductors.” 


Circuit breakers must not be set to operate at more than 
30 per cent. above the allowable current-carrying capacity 


of the wire unless a fusible cut-out be also installed in the 
circuit. 


Where rubber-covered wire is used for the leads or 


branches of alternating current motors of the type requiring 
large starting currents, the wire may be protected in accord- 
ance with Table “B,” “Conductors,” except when circuit 
breakers, equipped with time-element devices are installed. 

g. Each main lead of motor circuits, except on a main 
switchboard or when otherwise subject to competent super- 
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vision, must be protected by a fuse whether automatic over- 
load circuit-breakers be installed or not. 


Single-phase and direct-current motors may have one side 
protected by an approved automatic circuit-breaker only if 
the other side be protected by a fuse. For circuits having a. 
maximum capacity greater than that for which enclosed fuses 
are approved the use of circuit-breakers alone will be per- 
mitted. 

h. Single pole switches must not be used for the control 
of outdoor signs, nor placed in the neutral of a three-wire 
system except in a two-wire branch or tap circuit, supplying 
not more than 660 watts. 


Fig. 8 


When wiring for so-called three-way switches, of 
any similar switches controlling lights from more than one 
point, they must be wired so that the terminals at any one 
switch will be single pole. (See Fig. 8.) 


EC Ee 
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i. Where flush switches or receptacles are used, 
whether with conduit systems or not, they must be enclosed 
in an approved box constructed of iron or steel in addition to 
the porcelain enclosure of the switch or receptacle. 


No push buttons for bells, gas-lighting circuits, or the 
like, shall be placed on the same wall-plate with switches 
controlling electric light or power wiring. 


j. On constant potential circuits all switches controlling 
circuits supplying current to motors or heating devices, and 
all cut-outs (except as hereinafter described) must be so 
arranged that the cut-outs will protect, and the opening of 
the switch will at one operation disconnect, all the wires; 
that is, in a two-wire system the two wires and, in a three- 
wire system, the three wires. 


For exceptions as to switches, see the rules under 


“Motors,” “ Heating Apparatus,” “Electric Cranes,” and 
as to cut-outs, those in this section relating to three-wire 
systems. 


When installed without other automatic overload pro- 
tective devices, automatic overload circuit-breakers must 
have the poles and trip coils so arranged as to afford com- 
plete protection against overloads and short circuits, and also 
if used in place of the switch, must be so arranged that no 


one pole can be opened manually without disconnecting all 
of the wires. 


k. Sad irons and other devices consuming more than 250 
watts must not be attached to ordinary 250 watt sockets. 


For such work 660 watt sockets will be required unless 


proper receptacles be provided. Plugs in all cases must be 
of the pull-out type. 


l. Time switches, sign flashers and similar appliances 


must be of approved design and enclosed in an 


approved 
metal cabinet, 
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m. For potentials above 300 volts, all exposed metal parts, 
of controlling and protecting apparatus, which do not carry 
current, must be permanently and effectually grounded. 


2. Resistances, Economy Coils, Etc. 


a. Resistances, etc., must be so placed, or protected, that 
the risk of fire will be reduced to a minimum. 


The normal working temperature of resistances and 
similar apparatus is usually high, so that an increase of cur- 
rent will very readily cause serious overheating, liable to 
set fire to adjacent material, if this be of a combustible nature. 
Such apparatus must, therefore, be protected by suitable 
covers of incombustible material, or they must be so placed 
that the risk of fire will be practically eliminated, either in 
the event of their being completely burned out, or remain- 
ing at an excessive temperature. 

They must be placed on a switchboard, or at a distance of 
at least one foot from combustible material, or separated 
therefrom by a slab or panel of incombustible, non-absorptive 
insulating material, such as slate, soapstone or marble, some- 
what larger than the rheostat, which must be secured in 
position, independently of the rheostat supports. Bolts for 
supporting the rheostat must be countersunk at least one- 
eighth inch below the surface at the back of the slab, and 
filled. For proper mechanical strength, the slab should be 
of a thickness consistent with the size and weight of the 
rheostat, and in no case less than one-half inch thick. 

If resistance devices be installed in rooms where dust 
or combustible flyings would be liable to accumulate on 
them, they must be equipped with dust-proof face plates. 

Where protective resistances are necessary, in connection 
with automatic rheostats, incandescent lamps may be used, 
provided that they do not carry or control the main current, 
nor constitute the regulating resistance of the device. 

When so used, lamps must be mounted in porcelain re- 
ceptacles upon incombustible supports, and must be so 
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arranged that they cannot have impressed upon them a volt- 
age greater than that for which they are rated. They must, 
in all cases, be provided with a name-plate, which shall be 
permanently attached beside the porcelain receptacle or re- 
ceptacles, and stamped with the candle-power and voltage 
of the lamp or lamps to be used in each receptacle. 


b. Must be made entirely of incombustible materials, ex- 
cept minor parts such as handles, magnet insulation, etc., of 
rheostats. All segments, lever arms, etc., must be mounted 
on incombustible, non-absorptive insulating material. 


Rheostats used in dusty or dirty places, or where exposed 
to Ayings of combustible material must be so constructed 
that, even if the resistive conductor be fused by excessive 
current, the arc or any attendant flame will be quickly and 
safely extinguished. Rheostats used in places where the 
above conditions do not exist may be of any approved type. 


c. Wherever insulated wire is used for connection be- 


tween resistances and the contact plates of rheostats, the 
insulation must be “slow burning.” 


For large field rheostats and similar resistances, where 
the contact plates are not mounted upon them, the connect- 
ing wires must be run together in groups so arranged that 
the maximum difference of potential between any two wires 
in a group shall not exceed 75 volts. Each group of wires 
must either be mounted on incombustible, non-absorptive 
insulators giving at least one-half inch separation from the 
surface wired over; or, where it is necessary to protect the 
wires from mechanical injury or moisture, be run in approved 
lined conduit or its equivalent. 


d. For potentials above 300 volts, all exposed metal parts 


which do not carry current must be permanently and effec- 
tually grounded. 
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3. Heating Ap paratus 


a. All electric heating apparatus must be so constructed, 
placed or protected that, whatever rise in temperature may 
occur, the risk of fire will be practically negligible. 


Devices of this description will often require a suitable 
heat-resisting material placed between them and their sur- 
roundings. Such protection may be secured by instal- 
ling two or more plates of tin or sheet steel with one-inch 
air space between, or by alternative layers of sheet metal 
and asbestos, with a similar air space. 


b, Must be protected by cut-outs and controlled by in- - 
dicating switches. Switches must be double-pole unless the 
device controlled requires less than 660 watts of energy. 


This rule must be complied with in the case of apparatus, 
such as electric cooking ranges, in which several separate 
heating elements (which are not necessarily required to be 
in use simultaneously) are employed, by providing a separate 
cutout to protect each element. Both the cutouts and the 
switches called for by this rule must be so placed or pro- 
tected that it will be impossible for anyone to accidentally 
touch any live parts. (See rule “g” below.) 


It is strongly recommended that every electric cooking 
range be controlled individually by a separate switch capable 
of entirely cutting off the supply of electric energy. 


If the wall receptacle to which any heating or other 
thermo-electric device is connected be equipped with an in- 
dicating switch which entirely cuts off the supply of electric 
energy, this rule, so far as a controlling switch is concerned, 
will be considered as complied with, even if the heater or 
other device consume more than 660 watts, 


The foregoing paragraph applies to residences, but in 
mercantile or manufacturing establishments there must also 
be in addition to the said switch, a pilot light indicating 
clearly whether current is on or off. 
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The receptacle referred to above must not be placed near 
the floor line or where exposed to injury unless enclosed in 
a steel cabinet or in a box flush with the finish of the room. 


c. Must never be concealed when it is practicable to have 
them exposed to view, and when concealment is necessary 
it will only be permitted where there is no risk of fire. 


d. For portable heating apparatus the flexible conductors 
must be connected to an approved plug device, so arranged 
that the plug will pull out and open the circuit in case any 
abnormal strain be put on the flexible conductor. 


This device may be stationary, or it may be placed in the 
cord itself. The cable or cord must be attached to the heat- 
ing apparatus in such manner that it will be protected from 


kinking, chafing or like injury at or near the point of connec- 
tion. 


e. Smoothing irons, sad irons, and other heating appli- 
ances that are intended to be applied to inflammable articles, 
such as clothing, must conform to the above rules so far as 
they apply. 

They must also be provided with an approved stand,. on 
which they should be placed when not in use. 


f. Must each be provided with a name-plate giving the 
maker’s name and the normal rating in volts and amperes. 


g. For potentials above 300 volts, all exposed metal parts, 


which do not carry current, must be permanently and effec- 
tually grounded. 


In the case of electric cooking ranges and apparatus of a 
like character this rule must be observed for all potentials 
both above and below 300 volts. 


4. Arc Lamps 


a. Must, when used on constant potential circuits, have a 
cut-out for each lamp, or series of lamps. 


The branch conductors must have a current carrying 


capacity about 50 per cent. in excess of the normal current 
required by the lamp. 
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b. Incandescent lamps must not be used as resistances 
for arc lamps. 


c. Where exposed to the flyings of inflaminable material, 
none but the “enclosed” type of arc lamp will be permitted 
(which must be complete with inner and outer globes), and 
then only on constant potential circuits up to 650 volts. 


In other locations, if outer globes, open at the top, be 
used, they must be provided with approved spark arresters, 
or the carbons must be enclosed in a tight-fitting inner globe. 
If the outer globe be omitted entirely, the carbons must be 
enclosed in a tight-fitting inner globe. 

Inspectors may require a wire netting around the outer 
globe of arc lamps, where there is evident danger from their 
being suspended overhead; as an illustration:—in audi- 
toriums, theatres, concert halls, or any building where this 
form of lighting has been temporarily or permanently in- 

_stalled over an assemblage of people, where falling glass 
would constitute a serious danger. 


d. Where approved hanger-boards are not used, arc lamps, 
if suspended, must be hung from insulating supports other 
than their conductors. 


e. Arc lamps, when arranged to be raised or lowered, 
either for carboning or other purposes, must be connected 
up with stranded conductors from the last point of support 


to the lamp, when such conductors are larger than No. 14 
B. and S. gauge. 


f. All arc lamps must be placed out of reach, except in 
the case of those used for photography or other like pur- 


poses. 
5. Gas Filled Incandescent Lamps. 


a. Must be so grouped that not more than 660 watts (nor 
more than 16 sockets or receptacles) are to be dependent on 
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cne cut-out, except that in cases where wiring equal in size 
to No. 14 B. & S. gauge is carried directly into keyless 
sockets or receptacles, the location of which is such as to 
render unlikely the attachment of flexible cords thereto, the 
circuits may be so arranged that not more than 1,320 watts 
(or 32 sockets or receptacles) will be dependent on the final 
cut-out, Where a single socket or receptacle is used on a 
circuit the limitation of watts permissible on the final cut-out 
shall be the maximum capacity for which such socket or 
receptacle is approved. 


b. Must not be used in show windows or in other loca- 
tions where inflammable material is liable to come in contact 
with lamp equipment except where used in connection with 
approved fixtures where temperature of any exposed por- 
tion of same does not exceed 200 degrees Fahr. (93 degrees 
Centigrade). 


c. Must not be used in connection with medium-base 
sockets or receptacles if of above 200 watts nominal capacity 
nor with Mogul base sockets or receptacles if of above 1,500 
watts capacity. If of above 100 watts, must not, if provided 
with a shade, reflector, fixture or other enclosure above the 
socket, be used in either medium or Mogul base types of 
sockets or receptacles having fibre or paper linings. 


d. Fixtures within buildings must be wired with conduc- 
tors of approved slow-burning or asbestos covering where 
the temperature to which wire is subjected at any point ex- 
ceeds 120 degrees Fahr. (49 degrees Centigrade). Where 
fixtures are placed outside of buildings approved rubber-in- 
sulated wire is required. 


/ 
6. Vapor Lamps 


ENCLOSED MERCURY VAPOR LAMPS 


a. Must have a cut-out for each lamp, or series of lamps, 
except where contained in a single frame and lighted by a 
single operation, in which case not more than five lamps 
should be dependent upon a single cut-out. 
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HIGH POTENTIAL VACUUM TUBE SYSTEMS 


b. The tube must be so installed as to be free from lia- 


bility to mechanical injury or contact with inflammable 
material. 


i 

c. High potential coils and regulating apparatus must be 
installed in an approved steel cabinet not less than one-tenth 
inch in thickness, and well ventilated in such a manner as to 
prevent the escape of any flame or sparks in case of burn- 
out in the various coils. 


All apparatus in this box must be mounted on a slate 
base, and the enclosing case must be positively grounded. 
Supply conductors leading into this high potential case must 
be installed in accordance with the standard requirements 
governing low-potential systems, where the potential differ- 
ence between such conductors does not exceed 300 volts. 


7. Portable Lamps 


a. When portable lamps are used in places where they 
would be subjected to mechanical injury, they must be prop- 
erly protected. 


This will require the socket to be attached to a suitable 
wood or composition handle and metal guard. They must 
be of a type in which the handle and guard are rigidly secured 
to one another, and there must be a hook, either on the 
guard or handle to hang the lamp by, when not in use. They 
must also be of a type in which the socket, as well as the 
lamp, is enclosed within the guard. 


The rule only applies to portable lamps used in work- 
shops, factories, warehouses, and places where such pro- 
tection is necessary, and does not include portable lamps of 
the desk type, used in offices, residences and similar places, 
where the portable lamp is in the form of a fixture equipped 
with a heavy base. 
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——— 


In Fig. 9, the type of guard described above is suit- 
ably illustrated, but other equally effective designs will be 
accepted. 


Fig. 9 


8. Cabinets 


.(For Panel and Distributing Boards, Cut-outs and Switches) 


DESIGN 


a. Must be in all cases so constructed as to ensure ample 
strength and rigidity, and be dust tight. 


The hard usage to which cabinets are often subjected, 
especially during the process of installation, makes it neces- 
sary so to construct them that they will be strong enough 
to keep their shape, thus permitting doors to close tightly 
and making possible the proper installation of wiring and 
conduit. 

When doors are of metal, and less than 0.109 inch (No. 
12, U. S. sheet metal gauge) in thickness, and are not lined 
with insulating material, there must be a space of at least 
one inch between the door and an enclosed fuse, or any ex- 
posed live metal part. 

Except as specified above, there must be, in all cases, a 
space of at least one-half inch between the walls, back or 
door of any cabinet and any exposed live metal part. Cabi- 
nets must be deep enough to allow the door to be closed, 
when switches, rated at 30 amperes or less, are in any posi- 
tion, and when larger switches are thrown open, as far as 
their construction or installation will permit. 


MATERIAL 


b. May be either of cast or sheet metal, wood or approved 
composition, as follows:— 
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For metal conduit, armoured cable, or metal moulding 
work, only metal cabinets may be used. 

For distributing centres, such as pockets for cut-outs and 
switches in “knob and tube” work, wood may be used, 
but must be lined with one-eighth inch solid asbestos card. 

For the enclosure of sign flashers, or any other apparatus, 
metal cabinets must be used. 

For open wiring, under “ordinary conditions,” wooden 
cabinets may be used for enclosing switches or cut-outs, but 
fSr all apparatus only metal may be employed. 

Asbestos lumber may be used instead of lined wood, 
wherever wood is permitted. 


WOODEN CABINETS 


c. Wood must be well seasoned and at least three-fourths 
of an inch in thickness, and be thoroughly filled and painted, 
and must be lined with an incombustible material as called 
for. 


LININGS 


d. In all cabinets, linings of slate, marble or approved 
composition must be at least one-fourth of an inch thick and 
firmly secured in place; when metal is used for the lining it 
must be at least No. 16 U.S. sheet metal gauge in thickness. 


For lining wooden cabinets one-eighth inch rigid asbestos 
board may be used when firmly secured in place by screws 
or tacks. 


COMPOSITION CABINETS 


e. Only approved material may be used, which must 
be in no case less than three-fourths of an inch in thickness. 


METAL CABINETS 


f. If cast metal be used, a thickness of at least one-eighth 
of an inch must be provided. Sheet metal must not be less 


2, 


38 RULES AND REGULATIONS 


nn ita i it AR ARG es 


than .0625 inch thick (No. 16 U. S. sheet metal gauge), and 
must in every case be of sufficient thickness or so reinforced 
as to comply with Rule “a.” 

In steel cabinets having an area of more than 360 square 
inches for any surface, or having a single dimension greater 
than 2 feet, sheet metal must be used at least No. 14 U.S. 
sheet metal gauge in thickness; in those having an area of 
more than 1,200 square inches for any surface, or having a 
single dimension greater than 4% feet, the sheet metal must 
be at least No. 12 U. S. sheet metal gauge in thickness. 


DOORS 


g. Must close against a rabbet or have flanges over edges 
so as to make cabinets dust-tight. 


Hinges must be of strong and durable design. A sub- 
stantial latch or catch must be provided, so as to keep the 
door closed, and a lock may be used in addition to the catch 
if desired. 

When doors have glass panels the glass must be at least 
one-eighth inch thick (commercial thickness) and must not 
have a greater area than 450 square inches, unless plate-glass 
at least one-fourth inch in thickness is used. 


9. Fixtures 


a. Fixtures must not, except as hereinafter described, be 
wired with less than No. 18 B. and S. gauge wire, which must 
have an approved insulating covering. 


This rule will be strictly enforced except that. in the case 
of small fixtures, where it is impossible to have the stems or 
arms large enough to contain No. 18 B. and S. gauge wire; 


No. 20 wire will be permitted as a minimum. This refers 


to the wiring of delicate fixtures and small figures where their 


use is confined to residences, or other places where they 


would be likely to receive equally careful treatment. and 
where they would also be free from mechanical] injury and 
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moisture. Such wires must be wholly contained within the 
fixture, and must not be damaged in drawing in. 

In wiring certain designs of show-case fixtures, ceiling 
bull’s eyes and other appliances in which the wiring may be 
exposed to temperatures in excess of 120 deg. Fahr., from 
heat of the lamps or other causes, a slow-burning insulating 
covering must be used. All such forms of fixtures must be 
submitted for examination, test and approval before being 
installed for use. 


b. Supply conductors, and especially the splices to fixture 
wires, must be kept clear of the grounded part of gas pipes, 
and where shell or outlet boxes are used, they must be made 
sufficiently large to allow the fulfilment of this requirement. 


c. Wires must, when on the outside of a fixture, be so 
secured as not to be cut or abraded by the pressure of the 
fastenings or motion of the fixture. 


. d. Under no circumstances must there be a difference of 
potential of more than 300 volts between wires contained in, 
or attached to, any fixture. 


e. When supported from any grounded metal work, or 
when installed on metal walls or ceilings, or on plaster walls 
or ceilings containing metal lath, or on walls or ceilings in 
fire-proof buildings, fixtures must be insulated from such sup- 
ports by approved insulating joints placed as close as possible 
to the ceilings or walls. 


The insulating joint may be omitted in conduit, armoured 
cable or metal moulding systems with straight electric fix- 
tures in which the insulation of conductors is equivalent to 
the insulation in other parts of the system, and provided that 
approved sockets, receptacles or wireless clusters are used 
of a type having porcelain or equivalent insulation between 
live metal parts and outer metal shields if any. 
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Wires must be protected above the oe joint mA 

i i i d where such tubing is use 

approved insulating tubing, an : 
oe be of sufficient length to extend below the insulating 


Fig. 10. 


joint, and must be so secured that it will not be pushed back 
when the canopy is put in place. (See Fig 10.) 

When insulating joints are required, fixture canopies of 
metal, in fire-proof buildings, must be thoroughly and per- 
manently insulated from metal walls or ceilings, or from 
plaster walls or ceilings on metal lathing. 


f. Canopies and back plates of all fixtures must be so de- 
signed as to afford ample room for joints, and they must be 
readily removable for purposes of inspection. 


For instance, if a so-called flat backplate be furnished 
with any fixture, it must be provided with a suitable outlet 
box of sufficient size, which can be let into the wall or ceil- 
ing; to provide only the backplate and cut a hole behind it in 
plaster or brickwork, ete.. will not be approved. 
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The use of approved splicers in place of joints in fixture 
canopies will be permitted. 


g. Fixtures must be made of metal or hardwood, except 
that other approved material may be used if re-inforced with 
metal or otherwise so constructed as to ensure requisite me- 
chanical strength. 


In all cases the mechanical strength must be practically 
equivalent to an all-metal fixture of similar size and form. 


h, All arms must be reliably secured to prevent turning. 
Arms of threaded tubing must not be lighter than No. 18 B. 
& S. gauge, and with screw joints of arms there must be not 
less than five threads, all engaging. ; 


All methods of fastening arms or making joints between 
metal parts by soldering, brazing or otherwise, must be such 
as to ensure in every case ample strength and reliability. 


i, No canopy or other part of any fixture must contain 
a receptacle or other device having any exposed live parts. 


j. All burrs, fins and sharp edges, liable to injure wire 
coverings must, where practicable, be removed or rounded, 
but in every case it must be possible to pull in and also to 
withdraw the wires without injuring them. 


Where supply wires enter fixture stems or casings there 
must be suitable bushings, having smooth, rounded edges, to 
prevent injury to the wire coverings. 


Where fixtures are made of wood, or other combustible 
material, wireways must be metal lined unless approved ar- 
moured conductors, with suitable fittings, be used. 


On chains or similar parts, where conductors are not 
completely enclosed in metal they must be stranded and 
must have rubber insulation not less than one-sixty-fourth 
of an inch in thickness, or pendant cord may be used. 
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10. Flexible Cord 
— 
a. Must have an approved insulation and covering. 


Under this rule not only must Aexible cord be what is 
known as “approved,” but it must be of a type approved for 
the purpose for which it is to be used. 


b. Must not, except where permitted in street railway 
property, be used where the difference of potential between 
the wires is over 300 volts. 


c. Must not be used as a support for clusters, nor must 
any device be attached which will impose an injurious strain 
on either the cord or fittings. 


d. Must not be used except for pendants, wiring of fix- 


tures, portable lamps or motors, and portable heating appar- 
atus. 


For all portable work, including those pendants which are 
liable to be moved about sufficiently to come in contact with 
surrounding objects, flexible wires and cables, especially de- 
signed to withstand this severe service, must be used. 


e. In show windows ordinary flexible cord must not be 


used unless it be enclosed in metal armour or in a rigid 
fixture. 


The use of reinforced cord will} however, be permitted in 
conjunction with 3%” sockets. Chain fixtures are permissible 
if wired with approved flexible conductors. It is also re- 
quired that rosettes and receptacles used in show windows 
shall not have any exposed live parts. 


f. Must be protected by insulating bushings where the 


cord enters the sockets, or at similar points in other devices, 
if not otherwise protected. 


g. Must be so suspended that the entire weight of the 
socket and lamp will be borne in some approved manner 
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under: the bushing in the socket, and above the point where 
the cord comes through the ceiling block or rosette, in order 
that the strain may be taken from the joints and binding 
screws. 


h. Except as provided under “ Fixtures,” must never be 
of less size than the equivalent of No. 18B & S. gauge. 


11. Floor Receptacles 


a. In all conduit and armoured cable work, except as in- 
dicated below, floor receptacles must be of the type known 
as watertight. 


In residential work ordinary approved outlet boxes may 
be used, with self-closing receptacles, on varnished, waxed or 
carpeted floors whether the wiring be knob and tube or 
conduit. 


Water-tight boxes generally consist of a solid cast-iron 
box threaded to receive the conduit pipe and provided with a 
form of plug which is protected from mechanical injury by a 
stout brass shield which screws into the top plate of the box 
through which the cord enters. When not in use this metal 
shield can be screwed out and a flat disc screwed into its 
place, leaving a smooth, flat, watertight surface, even with the 
floor. 

In other than conduit and armoured cable work, floor 
boxes must be as approved for switches and receptacles, and 
the receptacle must be of the self-closing protected plug type. 

This requires a form of plug which is reinforced by some 
rigid and substantial means which will protect the removable 
part from mechanical injury and in which the openings will 
automatically close tight when the removable part is with- 
drawn, 


12. Conductors 


ALLOWABLE CURRENT.-CARRYING CAPACITIES 

a. The following table, showing the allowable current- 
carrying capacity of copper wires and cables of ninety-eight 
per cent, conductivity according to the standard adopted by 
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the American Institute of Electrical Engineers, must be fol- 
lowed in selecting interior conductors. 


For insulated aluminum wire the safe current-carrying 
capacity is sixty-one per cent. of that given in the following 
tables for copper wire, with the same kind of insulation. 


The lower limit is specified for rubber-covered wires to 
prevent gradual deterioration of the high insulations by the 
heat of the wires, but not from fear of igniting the insulation. 
The question of voltage drop is not taken into consideration 
in these tables. (See “ Useful Data,” paragraph “b,” and 
Table A.” page 137.) 


Table A‘ Table B Table A Table B 


Rubber’ Other Rubber Other 
Insula- j Insula- Insula-, Insula- 

' tion tions tion tions 
tl Ha hs eS ) Ctreue Pe oS | Circular 
B. &S.G. “jeatees ne aya B. & S.G. |Amreres! \Amperes Mils 

18: KK 5| 1,624 4 70) 90 41,740 

16 6' 10° 2,583 3 20 100: 52,630 

14; 15! 20| 4,107 2 90, 125| 66,370 

12: 20° 25| 6,530 1 100) 150: 83,690 

10° 25 30|10, 380 0 125; 200 105,500 

8 35 50'16,510 00! 150} 225.133,100 

6 50 70:26, 250 0001 175, 275167 ,800 

5 55 80:33, 100 0000: 225) 325'211,600 

Circular Circular | 
Mils Mils 

200,000 200 300) 1,200,000. 730. 1,150 
300 ,000 275 400: 1,300, 000' 770. 1,220 
400, 000 325, 500; 1,400, 000' §10 1,290 
500,000 400 600) 1,500, 000; 850. 1,360, 
600,000. 450 680: 1,600,000 = g90!_—«1, 430] 
700,000. 500 760. t, 700,000: 930 1,490: 
800,000: 550 840' 1,800,000: 970 1 +550. 
900, 000; 600 920} 1,900,000; i 010) 1,616: 
1,000,000: 650° 1,000! 2,000,000: 1 on 1,670! 


1,100,000 690 _1, 080! 


In lighting installations the maximum allowable voltage 
drop in the conductors, between service cut- outs and the 
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most distant point, should not exceed 2% per cent. of the 
nominal supply voltage when all lamps are on. 


The limit here given must not be too closely approached in 
new installations, as it will always be necessary to make 
due allowance for possible future extensions and increased 
load. . 


In regard to power installations the limiting factor to be 
observed will, generally, except where long runs are necessary, 
be the current-carrying capacity as given in the tables under 
“ Conductors.” as this is in all cases based on the maximum 
permissible rise of temperature. 
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Il. WIRING UNDER ORDINARY CONDITIONS 


1. General 


a. Wires must not be of a smaller size than No. 14 B. and 
S. gauge, except as allowed for fixture work and pendant 
cord. 


b. In all three-wire installations the three wires must be 
of the same gauge or current carrying capacity. 


c. For tie wire only approved insulated wire must be used. 


d. Wires must be so spliced or joined as to be both me- 
chanically and electrically secure without solder. 


The joints must then be soldered, unless made with some 
form of approved splicing device, and covered with an insu- 
lation equivalent to that on the conductors. 


e. Stranded wires (except in flexible cords) must be sol. 
dered before being fastened under clamps or binding screws 
and whether stranded or solid, when they have a conductivity 
greater than that of No. 8 B. and S. gauge copper wire, they 
must be soldered into lugs for all terminal connections, ex- 
cept where an approved solderless terminal connector is used. 


f. Wires must be separated from contact with walls, floors, 
timbers or partitions through which they pass by tubes 
of incombustible, non-absorptive, insulating material, such as 


glass or porcelain, excepting at outlets, where approved flex- 
ible tubing is required. 


Bushings must be long enough to bush the entire length 
of the hole in one continuous piece. and each end must pro- 
ject at least half an inch. or else the hole must be first hushed 


by a continuous water-proof tron tube. This tube may he 


a conductor, such as iron pipe. but in that case an insulating 
bushing must be pushed into each end of it, extending far 
enough to keep the wire absolutely out of contact with the 


pipe. Such bushings must be properly secured in position. 
(See Fig. 11.) 
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g. Conductors, when not protected by approved conduit, 
moulding or armouring, and where liable to come in contact 
with gas or water pipes or other conducting material, must 
be separated therefrom, by some continuous and firmly fixed 
non-conductor, creating a permanent separation. 


They must not come nearer than six inches to any other 
electric lighting, power or signalling wire, not protected as 
above, without beirig permanently separated therefrom by 
some continuous and firmly fixed non-conductor. 

The non-conductor used as a separator must be in addition 
to the regular insulation on the wires. 


Where tubes are used they must be securely fastened at 
the ends to prevent them from moving along the wires. 


Fig. 11 


h. Conductors must be so arranged in wet places that an 
air space will be left between them and pipes or other ob- 
structions in crossing, and must be run in such a way that 
they cannot come in contact with such obstructions acci- 
dentally. 


Wires should be run over, rather than under, pipes, etc., 
upon which moisture is likely to gather and which might, 
therefore, cause trouble on a circuit. 


i, Wires must not be run in elevator shafts where the 
potential exceeds 650 volts, and below this potential they 
must be run in approved conduit, or armoured cable must be 
employed. 
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j. Must be rigidly supported on incombustible, non--ab- 
sorptive insulators, which will separate the wires from each 
other, and from the surface wired over, in accordance with 
the following table:— 


Distance from Distance between 


Voltage surface wires 
10 to 300.....-.-... $ inch 23 inches 
301 10) 650 crs scuness 1 inch 4 inches 
G51 tO 2,500 casmencses 2 inches 6 inches 
2501. id: 5,000 oasoncses 3 inches 9 inches 


Fig. 12 
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Rigid supporting requires, under ordinary conditions, 
where wiring along flat surfaces, supports at least every four 
and one-half feet. If the wires are liable to be disturbed, 
the distance between supports must be shortened. In build- 
ings of mill construction, mains of not less than No. 8 B. and 
S. gauge, where not liable to be disturbed, may be separated 
about six inches, and run from timber to timber, not break- 


Fig. 14 
ing around, and may be supported at each timber only. (See 
Figs. 12 and 13.) 


k. Must not. be “dead-ended” at a rosette, socket or 
receptacle, unless the last support is within twelve inches of 
the same. 

This is in order to relieve terminals of strain due to the 
weight or pull of conductors. In no case, however, must 
any wire, if accidentally disconnected from its terminal, be 
liable to come into dangerous proximity to any conducting 
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material. A similar precaution must be taken wherever one 
conductor is tapped off another, as in “T” joints and cord 
pendants, in order that the point of junction may be relieved 
from strain. (See Fig 14.) 

1. Wires of No. 8 B. and S. gauge or over must not be 
supported on split knobs. 

Solid knobs or strain insulators must be used for all wires 
at the ends of runs where conductors are terminated. (See 
Fig. 15.) Except with high potentials, split knobs or cleats 
must be used for the support of conductors smaller than 
No. 8 B. and S. gauge, except at the ends of runs. 


Fig. 15 

Knobs or cleats which are arranged to grip the wire must 
be fastened by screws, which must be long enough to pene- 
trate the woodwork not less than one-half the length of a 
knob and fully the thickness of a cleat. 


be of the largest gauge appropriate to the holes in the 
insulators. 


The screws must 


m. Unused ends of insulated conductors, such as those at 
Switch and fixture outlets, must not be left uninsulated, 


n. In dark rooms, lavatories, basements and places where 
a person would be liable to receive a shock when handling 
electric fittings, the shells of sockets, switches, plugs 
and receptacles must be of porcelain or other approved insu- 
lating material, unless the fixtures or sockets, etc., are out of 
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reach or controlled by wall switches placed outside of the 
danger zone. 


2. Services and Service Meters 


Under this heading are included rules covering the installa- 
tion of all service wires, either overheall or underground, and 
the fittings in connection therewith, brought into or attached 
to any building for the supply of electrical energy thereto. 


a. An approved switch and cut-out must be placed on all 
service wires, whether these be overhead or underground. 
Such switch and cut-out must be located inside the building 
at the nearest accessible point to the place where the service 
wires enter, and they must be arranged to cut off the entire 
current from the circuits which they control. 

On all service switches the “open” and “closed” posi- 
tions must be plainly indicated. 

The arrangement of cut-out and switch must be such that 
the service wires first enter the former. 

In private plants, the yard wires running from building 
to building are not considered as service wires, so that 
switches and cut-outs would not be required in each building 
at the point of entry, provided that:— 


1. There are other switches conveniently located on the 
mains, or that the generators are at hand. 


2. The next cut-out back is small enough to properly pro- 
tect the wires inside the building in question. 


b. Service cut-outs must always be enclosed in an ap- 
proved iron or steel box and sealed under the control of the 
supply authority, which seal must not be broken except by 


an inspector having jurisdiction or by an authorized agent of 
the supply authority. 


This will not prevent the consumer from controlling his 
own branch fuses, or even auxiliary service fuses, but the 
main source of supply must be equipped with fuses under 
seal. 

In order to obviate the inconvenience which would other- 
wise be caused, should the service fuses blow rather than the 
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consumer’s own fuses, the former may be of slightly higher 
rating than that which would be necessary under Rule “f” 
“Controlling and Protecting Apparatus.” 

Under this rule, in premises where tenants installations 
are separately metered or supplied from separate sub-mains, 
each such installation-will be considered as an individual ser- 
vice and must be equipped as such unless the service equip- 
ment be in the form of an approved switchboard or meter- 
ing panel under the control of a skilled person or persons 
and not accessible to any others. 

‘Snap switches must not be used on services unless they 
are an integral part of an approved steel service box. 

c. All live parts of service equipment, including cut-outs, 
switches and meters, must be so protected that accidental 
contact therewith will be effectually prevented. 

By reference to Fig. tg will be seen an approved form of 
service box, which is recommended on all services up to jo 
amperes not exceeding 250 volts. This box is designed to 
contain the main fuse under seal, the service switch is 
also enclosed, and the box is further provided with a com- 
partment for double or single cut-out, thereby completely 
fulfilling all requirements of both Rules “ b” and “c” under 
“Services and Service Meters.” 

Where such apparatus is located in any portion of a build- 
ing, not accessible to other than authorized persons, such as 
the electric service room, engine room, or any similar loca- 
tion, where it would be under the care and operation of 
skilled persons, or people familiar with the nature of such 
apparatus, it will be considered as complying with the rule. 
In other locations. such as Tesidences, or any other building 
where anyone might come accidentally in contact with live 
parts, or where conducting material might be liable to fall 
across the live parts, or to be otherwise accidentally brought 
into contact with them, such apparatus must be thus enclosed. 
d. Must be protected against moisture and mechanical in- 
y, and all combustible material must be kept from the im- 
mediate vicinity of the point of entrance in a building. 

Only petticoat insulators must be used on that portion of 


jur 
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an overhead service which lies outside the building or is in 
any way exposed to the weather. Such insulators must never 
be placed at an angle of more than 45 degrees to the vertical, 
reckoned from their normal position. 

e. Not more than one service of the same potential must 
be run from overhead into any building from the same system, 
except as hereinafter provided. 

Unless it can be demonstrated that compliance with this 
requirement, in any particular instance, is impracticable, the 
rule must be observed. 

This rule is to prevent indiscriminate and unnecessary 
‘multiplication of services entering buildings from overhead, 
which becomes a serious menace to firemen and greatly in- 
creases the risk of fire to the building itself. 


Fig 16 


Suitable stand pipes must, therefore, be installed in any 
building where electric services are required in various parts 
thereof. 

f. Where overhead service wires are permitted, by the 
Inspection Department, to enter buildings, as per Fig. 16, 
they must at the point of entry have drip loops outside, and 
the holes through which the conductors pass must be bushed 
with incombustible, non-absorptive, insulating tubes slanting 
upwards towards the inside. (See Fig. 16.) 

Where possible, these tubes must be kept apart a distance 
of not less than 12 inches; in no case less than 6 inches for 

6 , 
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low potentials, and never less than 12 inches for high poten- 


im If low potential service wires be brought into build. 
in, a per Fig. 17, through a single iron conduit, the conduit 
ne be not less than 34” internal diameter and must be 


equipped with an approved service head. (See Fig. 17.) 


Fig. 17 


Showing an overhead service brought into the basement of a building as 


required under Rule “f". This Pipe to enter the iron-service box with 
none of the service wires exposed and to be effectually and perma- 
nently grounded. 


Great care must be exercised in bringing service wires 


through conduit, especially where such wires are Not pro- 
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" inside a Service Conduit. 


Showing damage done by a ““ Bura Out 
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tected by fuses outside the building, as short circuits between 
the wires or between the wires and pipe produce serious arc- 
ing, and consequent danger of fire. 


Fig? 19 


Showing a model service b 


' a ox in which main fuses are under seal and other 
ive 


Parts cannot be inadvertently touched. 


Special care must be taken when drawing in conductors 
to prevent any abrasion of the insulation, and the joints in 
the pipe must be water-tight. (See Fig. 18.) 
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In all cases where low potential service wires are cassiad 
into or out from buildings in metal conduit, the outside end 
must be provided with a weatherproof fitting which separ- 
ately bushes each wire. : 

The inside end must be carried directly into the service 
box in such a way that the length of service pipe betweem its 
point of entrance into the building and the box is reduced toa 
minimum. In other words, there must be no more condsit . 
projecting through the wall than is required for direct attach- 
ment to the service box either by threading or lock-puts. — 
(See Fig. 19.) 


In all cases the pipe must be securely attached to the out- 
side wall of building, and, unless circumstances will not per- 
mit, it must be continued up, so that the service head will 
be at least 20 feet from the ground. The pipe is to be per- 
manently and effectually grounded as for conduit systems. 


Where short lengths of conduit are used to bring in ser- 
vice wires, the same general precautions must be observed, 
except that, where the potential does not exceed 650 volts, and 
where they cannot be reached from the ground outside, or 
touched by a person standing on or in contact with any 
material, either inside or outside the building through which 
anyone would be liable to receive a shock, such short lengths 
need not be grounded. 


All holes made in walls for the insertion of service pipes 
must be effectually closed around the pipe, so as to prevent 
water from following along the outside of the pipe into the 
building. 


h. That portion of service wires from service cut-outs to 
the point at which they join an aerial service must, in no 
case, have a current-carrying capacity less than that of No. 
12 B. and S. gauge copper wire, and such capacity must in no 
case be less than that of the consumer’s mains connected 
thereto. 


i. Where the difference of potential between any two 
wires or between any wire and ground, in a service pipe, is 
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between ro and 650 volts, such wires must comply with all 
requirements governing conduit work. 


This rule is necessary, owing to the fact that service wires 
usually are not protected, as is the case with inside wires, and 
any short circuit between wires and the pipe, or leakage to 
ground, may result in serious damage. The rule, therefore, 
requires double-braided, rubber-covered wire stranded in all 
sizes over No. 12 B. & S. gauge, and not drawn in until all 
mechanical work on the pipe is finished. 


j. Where the difference of potential is between 650 and 
5,000 volts, and where services from overhead lines are 
brought into buildings, the following requirements must be 
observed :— 


1. The point where overhead wires enter conduit must 
not, where practicable, be less than 20 feet from the ground. 


2. Conductors must be lead sheathed, and the insulation 


must, in no case, be of a grade lower than that required for 
5,000 volts, 


3. Conduit and sheathing must be well bonded, and per- 
manently and effectually grounded. 


4. Must, where wires issue from sheathing, be protected 
from moisture by a pot-head, or other approved device. 


5. Service wires must be so located that they cannot be 
reached from any window or balcony, or other points where- 
from any unauthorized persons might be able to touch them; 


or otherwise they must be properly protected, so that the 
same object will be attained. 


k. Must not be so arranged as to shunt the current through 
a building around any catch-box. 


1. Where an underground service enters a building 
through tubes, the tubes must be tightly closed at outlets 
with asphaltun or other non-conductor, to prevent gases from 
entering the building through such channels. 
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m. No single underground service shall supply more then 
one building, except by special permission. 


n. In any case where an installation, or portion thereof, 
is arranged to be supplied with current from two or more 
different sources, the switch, or switches, employed to con- 
trol the supplies to such installation, must be so constructed 
or arranged that it will be impossible for anyone to acci- 
dentally switch on current from one source before that from 
another has been cut off. 


The above rule would not prevent the paralleling of two 
services from the same source of supply, but is intended to 
prevent entirely different systems from becoming crossed 
with each other. 


o. Service meters must be located where they will be 
accessible, and as near the service switch and fuses as cir- 
cumstances will permit. Unless otherwise enclosed in a fire- 
proof cabinet, they must be mounted in such a way that, 
should they become abnormally heated through accident, 
overload or other cause, they could not communicate fire 
to any adjacent combustible material. 


To attain this end a suitable meter board must be provided 
which may, for potentials below 650 volts, be of wood 
covered with one-eighth inch asbestos card, the full size of 
the board. For potentials above 650 volts the board must 
be of slate or marble. 

Where service apparatus or cut-outs are not located where 
they could be inadvertently touched, and where Rule “c,” 
page 52, would not apply, such an arrangement as is illus- 
trated in Fig. 22 may he adopted. 

In all cases only approved service cabinets may be em- 
ployed. 

The examples illustrated in the foregoing cuts, while show- 
ing the general requirements of the rule, need not be adhered 
to in all details of design, so long as the general principle 
is carried out. For instance, the cabinet, shown in Fig. 10, 
might be made large enough to accommodate not only the 
main switch and fuses, but also a number of branch cut-outs. 


| 
| 
| 
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3. Low Potential Work 


(10 to 650 Volts) 


Any circuit attached to any source of power which develops 
a difference of potential, between any two wires, of over 10 
volts and less than 650 volts, shall be considered as a low 
potential circuit, and as coming under this class. 


1. GENERAL 


a. Wires, when entering cabinets, must be protected by 
approved bushings, which must tightly fit the holes in the 
box and be well secured in place. 


The wires should completely fill the holes in the bush- 
ings, so as to keep out dust; tape may be used to build up 
the wires, if necessary. In concealed knob and tube work, 
approved flexible tubing will be accepted in lieu of bushings, 
provided that it extends from the last porcelain support into 
the cabinet. 7 


b. Wires must not be laid in plaster, cement or similar 
finish, and must never be fastened with staples. 


c. Must not be fished for any great distance, and only in 
places where an inspector can satisfy himself that the rules 
have ‘been complied with. 


d. Twin wires must never be used except in conduit or 
where flexible conductors may be necessary. 


e. Conductors must, where exposed to mechanical injury, 
be suitably protected. 


‘When wires are run open across the face of joists, wall 
studs or other timbers and where they might be exposed 


‘to mechanical injury, such as in basements or other places 


not remote from such injury, they must be attached by their 
insulating supports to the underside of a wooden strip, not 
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less than one-half inch in thickness, and not less than four 
inches in width. Instead of running-boards, guard strips on 
each side of, and close to, the wires will be accepted. These 
strips are to be not less than seven-eighths of an inch in 
thickness, and at least as high as the insulators. (See Fig. 23.) 


Protection on side walls must extend not less than five 
feet from the floor, and must consist of substantial boxing, 
retaining an air space of not less than one inch around the 
conductors, closed at the top (the wires passing through 
bushed holes), or approved metal conduit or pipe of equiva- 
lent strength must be used. 


When metal conduit or pipe is used, the insulation of 
each wire must be reinforced by approved flexible tubing 
extending from the insulator next below the pipe to the one 


Fig. 23 


next above it, unless the conduit be installed according to 
the rules on conduit wiring (Rules “c” and “e” thereof 
excepted) and the wire is approved for conduit use. The 
two or more wires of a circuit, each with its flexible tubing 
(when required), must be placed within the same metal pipe. 
Special permission for deviation from this last requirement 
may be granted in the case of direct-current circuits. 


In damp places, varnished wooden boxing may be prefer- 
able, because of the precautions which would be necessary 
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to secure proper insulation if metal pipe were used. With 
this exception, however, metal piping is considered preferable 


Fig. 24 


to the wooden boxing; it is especially suitable for the pro- 
tection of wires near belts, pulleys, etc (See Fig. 24.) 
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f. Wires, when run in roof spaces, must be treated as 
concealed, and when run in close proximity to water tanks 
or pipes, must be considered as exposed to moisture. 


Wires in such spaces are considered to be exposed to 
mechanical injury, and must not be run on knobs on the 
upper edges of joists. 


2. OPEN WIRING 


a. Wires must have an approved rubber, slow-burning 
weatherproof, or slow-burning, insulation. 


A slow-burning covering, that is, one that will not carry 
fire, is considered good enough where the wires are entirely 
on insulating supports. Its main object is to prevent the 
conductors from coming accidentally into contact with each 
other or with anything else. 


Where rubber insulation is used and covered with a flame- 
proof or other braiding, such braiding or flame-proofing 
must be stripped back on all wires or cables, a suffcient 
amount to give the necessary insulation distances for the 
voltage of the circuit on which such wires are used. This 
Tequirement applies with equal force to joints in wires or 


cables, or where such conductors are sweated into connec- 
tors or lugs. 


b. Sub-bases of incombustible, non-absorptive, insulating 
material, which will separate the wires at least one-half inch 
from the surface wired over, must be installed under all snap- 
switches or receptacles used in exposed knob and cleat work. 


3. CONCEALED KNOB AND TUBE WORK 


a. All wires must have an a 


; pproved rubber insulating 
covering. 


b. Wires must be rigidly supported at a distance of at 
least one inch from the surface wired over, and must be kept 
at least five inches apart. 
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They should preferably be ruin singly on separate timbers, 
or studding, and must be separated from contact with walls, 
floors, timbers, and partitions, through which they may pass, 
by tubes of incombustible, non-absorptive, insulating material, 
such as glass or porcelain. Wires passing through the cross 
timbers in plastered partitions must be protected by an 
additional tube extending at least four inches above the 
timber. 

At distributing centres, outlets or switches, where space 
is limited, and the five-inch separation cannot be maintained, 
each wire must be separately encased in a continuous length 
of approved flexible tubing. 

All wires in 2 inch stud partitions must be entirely 
enclosed in continuous flexible tubing. 


c. When, in a concealed knob and tube system, it is im- 
practicable to place the whole of a circuit on incombustible 
supports of glass or porcelain, that portion of the circuit 
which cannot be so supported must be installed with ap- 
proved metal conduit, or approved armoured cable; except 
that if the difference of potential between the wires is not 
over 300 volts and if the wires are not exposed to moisture, 
they may be fished if separately encased in approved flexible 
tubing, extending in continuous lengths from porcelain sup- 
port to porcelain support, from porcelain support to outlet, 
or from outlet to outlet, and wires must, except where taps 


are necessary, be in continuous lengths, without joints, 
throughout. 


d. When using either conduit or armoured cable, in com- 
bination with concealed knob and tube work, the require- 
ments for either conduit work or armoured cable work, must 
be complied with, as the case may be. 


e. Wires must, at all outlets, except where conduit is 
used, be protected by approved flexible tubing, extending in 
continuous lengths from the last porcelain support to at 
least one inch beyond the outlet. 


The proper finishing of wires at outlets is of great im- 
portance, more especially when used in conjunction with 
gas pipes. 
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From the last insulator to 4 point nase the — oi 
ceiling, each wire must be separately enc in = uous 
approved ficxible tubing, and some suitable me phere 
be adopted to prevent this tubing from becoming e ed 
from the wires. Taping them to the gas pipe is no aP- 
proved, as it may be necessary to twist il sion hoped e 
gas pipe at some time; this might seriously ake the wires, 
or water might lodge between the tubing and the pipe, and 
lead to trouble. 


Fig. 25 


The use of two outlet boards set on an angle of 90 de- 
grees, as shown in Fig. 25, is regarded as reliable and satis- 
factory, and its use is advocated, unless an approved device 
is used which will effectually clamp the flexible tubing in 
place. 

Where gas is used, the flexible tubing must be long 
enough to reach below the grounded portion of the insulating 
joint. (See Fig. 10.) 

_When the surface at any outlet is broken, it must be re- 
paired, so as to leave no holes or open spaces at such outlet. 

When it is impracticable to insert the outlet boards de- 
scribed above, as might be the case in knob and tube 
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Same accident as illustrated in Fig. 18. ‘Damage inside building. Conduit 
pipe entered at point marked “x"’ at bottom left hand corner. 
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work installed after plastering or decorating is completed, 
wooden base blocks, not less than three-fourths of an inch 
in thickness, securely screwed to lathing, must be provided 
for switches, rosettes, etc., and also for fixtures which are 
not attached to gas pipes or conduit. 

-It is suggested that approved outlet boxes be installed 
at all outlets in concealed knob and tube work, the wires 
to be protected by approved flexible tubing, extending in 
continuous lengths from the last porcelain support into the 
box. In such cases the wires must be protected in the man- 
ner described above. 

Where entering switch or outlet boxes flexible conduit 
must securely held in place by an approved fitting or method. 


f. Full depth outlet boxes must be used. 


Except in very narrow partitions or other similar loca- 
tions where space will not permit, the use of shallow boxes 
will not be allowed. 


4. INTERIOR CONDUIT WORK (Rigid and Flexible) 
See Table "'C," page 142 
a. No rigid conduit tube having an internal diameter of 
less than five-eighths of an inch must be used. Measurement 
must be taken inside the conduit. 


b. Must be continuous from outlet to outlet or to junc- 
tion boxes or cabinets, and the conduit must properly enter, 
and be secured to, all fittings, and the entire system must 
be mechanically secured in position. 


In the case of service connections and main runs, this 
involves running each conduit continuously into a main cut- 
out cabinet, or gutter surrounding the panel board, as the 
case may be. (See Fig. 19.) 


Where lock nuts are used to secure conduits to outlet or 
other boxes, there must be one on each side of the wall of 
the box which will secure the conduit to the box unless the 
bushing is of hard metal and securely screwed to pipe. 
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c. Except in the case of flexible steel conduit of the built- 
im type, must be first installed as a complete conduit system, 
without the conductors. 


:.The dimensions of the conduit and.the arrangement of the 
conduit system as a whole must be such that the conductors 
may be drawn and withdrawn without injury. 


_ @ Must be equipped at every outlet with an approved 
outlet box or plate. : 


At exposed ends of conduit (but not at fixture outlets), 
where wires pass from the conduit system without splice, 
joint or tap, an approved fitting having separately bushed 
holes for each conductor is considered the equivalent of a 
box. (See Fig 27.) 


Fig. 27 


Outlet plates must not be used where it is practicable to 
install outlet boxes. 

The outlet box or plate must be so installed that it will be 
flush with the finished surface, and, if this surface be broken, 
it must be repaired so that no gaps or open spaces will show 
around the edge of the outlet box or plate. 


In buildings already constructed, where the conditions 
are such that neither outlet box nor plate can be installed, 
these appliances may be omitted by special permission, pro- 
vided that the conduit ends are bushed and secured. 
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It is suggested that outlet boxes and fittings having con- 
ductive coatings be used in order to ensure better electrical 
contact at all points throughout a conduit system. 


e. Metal conduits, where they enter junction boxes, and 
at all outlets, etc., must be provided with approved bushings 
or fastening plates fitted so as to protect wires from abrasion, 
except when such protection is obtained by the use of ap- 
proved nipples, properly fitted in boxes or devices. 


f. Must have the metal of the conduit permanently and 
effectually grounded to water piping, gas piping or to a suit- 
able ground plate. If connections be made to gas piping, 
they must be on the street side of the meter. 


If the conduit system consists of several separate sections, 
the sections must be bonded to each other, and the system 
grounded; or each section may be separately grounded, as 
required above. a 

Where short lengths of conduit (or pipe of equivalent 
strength) are used for the protection of exposed wiring on 
side walls, and such conduit, or pipe, and wiring, is installed 
as required by Rule “e,” “ General,” “Low Potential Work,” 
the conduit or pipe need not be grounded. (See Fig. 24.) 

Conduit and gas pipes must be securely fastened in out- 
let boxes, junction boxes and cabinets, so as to secure good 
electrical connection. 

If conduit, couplings, outlet boxes, junction boxes, cabi- 
nets or fittings, having a protective coating of non-conduct- 
ing material, such as enamel, be used, the coating must be 
thoroughly removed from threads of both couplings and con- 
duit and also from surfaces of boxes, cabinets and Attings 
where the conduit or ground clamp is secured in order to 
obtain the requisite good connection. 


g. Pull-in and junction boxes must always be installed in 
such a manner as to be accessible. 


h. All elbows or bends must be so made that neither the 
conduit nor the lining of same will be injured. 
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The radius of the curve of the inner edge of any elbow 
must not be less than three and one-half inches on rigid 
conduit, nor less than one and one-half inches on flexible con- 
duit or armouring. Conduit must not, for draw-in systems, 
have more than the equivalent of four quarter bends from 
outlet to outlet. 


i. Wires used in conduit must have an approved rubber 
insulating covering, and must, within the conduit tubing, 
‘be without splices or taps. 


Attention is here drawn to the fact that insulating rubber 
covering, for use in unlined conduits, must be double braided. 


j. In all sizes larger than No. 12 B. and S. gauge, wires 
must be stranded. 


Exception may be made in straight runs, if without any 
bends or offsets, where larger solid conductors could evi- 
dently be drawn and withdrawn without injury. 


k, Conductors must not be drawn in until all mechanical 
work on a building has been, as far as possible, completed. 


Conductors in vertical conduit risers must be supported 
within the conduit system in accordance with the following 
table:— 


No. 14 to No. 0 every 100 feet. 

No. 00 to No. ooo00 every 80 feet. 

No. 0000 to 350,000 c.m. every 60 feet. 
350,000 c.m. to 500,000 c.m. every 50 feet. 
500,000 ¢.m. to 750,000 c.m. every 40 feet. 
750,000 c.m. every 35 feet.. 


The following methods of supporting cables are recom- 
mended:— . 


1. A turn of 90 degrees in the conduit system will con- 
stitute a satisfactory support. 


2. Junction boxes, in which insulating supports of ap- 
proved type must be installed and secured in a satisfactory 
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manner, may be inserted in the conduit system at the re- 
quired intervals, so as to withstand the weight of the con- 
ductors attached thereto. Such boxes must be provided with 
proper covers. 


3. Cables may be supported, in approved junction boxes, 
on two or more insulating supports so placed that the con- 
ductors will be deflected at an angle of not less than 90 
degrees, and carried a distance of not less than twice the 
diameter of the cable from their vertical position. Cables so 
suspended may be additionally secured to these insulators 
by tie wires. 


4. Other methods, if used, must be approved -by the In- 
spection Department. 


1, Must have the two or more wires of a circuit drawn in 
the same conduit. 


Special permission to deviate from this rule may be given 
in the case of direct-current circuits if compliance with the 
rule be impracticable in some particular instance. 


m. The same conduit must not contain more than twelve 
wires of the same system, except by special permission, and 
must never contain circuits of different systems. 


5. MOULDING WORK 


a. The use of wood moulding is not permitted. 


b. For metal moulding, wires must have an approved rub- 
ber insulating covering, and must be in continuous lengths 
from outlet to outlet, or from fitting to fitting, no joints or 
taps being made in the moulding. 


Where joints or taps are necessary, fittings, approved for 
the purpose, must be used. Under this rule, wires having 
a single braiding with a waterproof finish may be employed. 


c. Metal mouldings must not be used for circuits carry- 
ing more than 1,320 watts. 
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d. The two or more wires of a circuit must be installed 
in the same moulding, as required for conduit. (See “ Con- 
duit,” Rule “1,” p. 74.) . 

e. Must be continuous from outlet to outlet, to junction 
boxes, or to approved fittings designed especially for use with 
metal mouldings, and must at all outlets be provided with 
approved terminal fittings which will protect the terminal 
insulation of conductors from abrasion, unless such protec- 
tion is afforded by the construction of the boxes or fittings. 


f. Where passing through a floor must be carried through 
an iron pipe extending from the ceiling below to a point 
five feet above the floor. 


This will serve as an additional mechanical protection 
and exclude moisture often prevalent in such locations. 


In residences, office buildings and similar locations, 
where appearance is an essential feature, and where the 
mechanical strength of the moulding itself is adequate, this 
ruling may be modified to require the protecting piping from 
the ceiling below to a point at least three inches above the 
flooring. 


g. Backing must be secured in position by screws or bolts, 
the heads of which must be flush with the metal. 


h. Must be grounded and bonded in the same manner as ; 
required for conduit. ! 


The general rules under conduit must be observed, that 
is to say, the metal of the moulding and gas pipes must be 
securely fastened at outlet boxes, and where metal mould- 
ings, couplings, etc., have protective coatings of non-conduct- 
ting material, such coatings must be thoroughly removed 
from the surfaces of boxes, fittings, etc., at the point where 
a ground clamp is secured, and wherever else it may be 
necessary to make other good bonds or connections. 
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4. High Potential Work 


(650 to 5,000 Volts) 


a. Open wiring must never be employed unless it can be 
so located or protected as to be inaccessible to unauthorized 
persons, and only approved rubber-covered wires may be 
used. 


Must always be in plain sight and never encased, unless 
specially required by the Inspection Department. 


b. Where open wiring is permitted, all such rules in Sec- 
tion “B” as are applicable thereto, such as separation of 
wires from surface wired over and from each other, support- 


ing, soldering, taping and general protection, must be 
observed. 


This rule applies with equal force to wires run in con- 
duits or tile ducts. Special care must be taken to prevent 
abrasion or destruction of the lead sheathing or the insula- 
tion on conductors. The grounding of meta! conduit 
must be carried out with the greatest care, as it not only 


forms a protection from fire but is very necessary as a pro- 
tection to life. 


c. Except where open work is permitted, wiring must 
be in the form of multiple conductor, metal-sheathed cable, 
run in approved unlined metal conduit firmly secured in place. 


The metal sheath, as well as the conduit, must be per- 
manently and effectually grounded at intervals not exceed- 
ing 500 feet, and the rest of the conduit installation must 


conform to the rules for interior conduit, except that, at out- 
lets, bushings must be used. 


The insulation of the several conductors for high potential 
work, where leaving the metal sheath at outlets, must be 
thoroughly protected from moisture and mechanical injury. 


This may be accomplished by means of a pot-head or some 
equivalent device. 
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The conduit must be substantially bonded to the metal 
casings of all fittings and apparatus connected to the high- 
tension installation. r 

It is also permissible to run high potential cables, such 
as above, underground, or in the floors of fire-proof rooms 
in tile ducts. Such conductors must be lead sheathed unless 
the ducts can be kept permanently dry, in which case rubber 
insulation, as approved for conduit work, may be employed. 
Ducts must in all cases be so laid as to be properly drained. 


d. All live parts of apparatus must be so placed or pro- 
tected that they will be inaccessible to unauthorized persons. 


With high voltages this rule must be very rigidly ob- 
served, and the term “inaccessible” in this instance must be 
interpreted in a much stricter sense than is required with 
lower voltages, ie., that*the touching of any live parts even 
deliberately, by unauthorized persons, must be rendered diffi- 
cult; and it must not be possible, even for authorized persons, 
to touch any live parts accidentally. 

So far as is practicable, high potentials must be confined 
to some particular section of a building to which unauthor- 
ized persons have no access; but where this is impossible, all 
live parts must be completely covered up or otherwise 
enclosed in such a manner that it will be impossible for any 


unauthorized person to come into dangerous proximity 
thereto. 
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pein ee 


Il]. WIRING UNDER SPECIAL CONDITIONS 


The Rules under this heading must be observed in place 
of, or in addition to (as the case may be), the preceding Rules. 


1. In Damp Places 


a. In all damp places special attention must be paid to 
the matter of insulation in order to minimize danger of shock 
and fire. 

As, in damp premises, al! walls and other parts of a build- 
ing are more or less conductive, and the atmosphere is 
moisture-laden, thereby rendering the electrical apparatus 
damp, precautions are necessary to ensure effective insula- 
tion, because electric shocks, under such circumstances, are 
of a more serious nature, and leakage is more liable to occur. 

It is important that only insulators having a large leakage 
surface be used as, owing to the moisture on the insulators, 
their insulating property is greatly reduced. The use of the 
ordinary type of split knob is not approved, and only those 
types in which the supporting screw is entirely surrounded 
by porcelain throughout the length of the knob, thereby pre- 


venting possible contact of the wire with the screw, will be 
accepted. 


‘i 

In addition to the foregoing, it is also necessary to obviate 
all possibility of conductors coming into contact with walls, 
etc., as the effects of chemical action might be serious. 

In the case of wires run horizontally, or nearly so, an 
excellent method of supporting wires in damp places or 
where they may be subjected to drip, is to attach their 
insulators to the underside of running boards or wire troughs, 
these troughs being coated with some form of moisture-proof 
paint; this not only affords increased mechanical protection 
to the wires, but protects them very largely from dripping 
water. 

Glass or porcelain tie knobs are also approved, as well as 
petticoat insulators. The latter, however, must not be fixed 


at an angle of more than 45 degrees to the vertical, reckoned 
from their normal position. 
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' b. All circuits in damp situations must, where practicable, 
be so arranged that all pressure can be cut off from a point 
outside the damp area. 


In the case of chill rooms and like places, which are 
generally closed up and left unattended, the circuits in each 
separate room must be so controlled from a point outside, 
as close as possible to the doors of such rooms. All switches 
used for such control must be double-pole, all-porcelain, 
indicating, snap switches. Certain forms of flush switches 
entirely enclosed in tight cast-iron cases threaded to rigid 
conduit may be used, also knife switches in cast-iron boxes 
of such a design that they can be operated by handles with- 
out opening the box or exposing any live metal parts. All 
such devices must, however, be submitted and approved. 


Defects on installations in damp places are liable to occur 
more frequently than in dry situations and it is, therefore, 
desirable that those sections of an installation should be 
arranged to be easily disconnected from the remainder. ° 


c. Wires must have an approved rubber insulating cover- 
ing unless lead-sheathed conductors be used. 


d. Wiring on insulators or knobs and tubes must not be 
employed in concealed situations. 


As, no matter what precautions be taken, the insulation 
of conductors is liable, in damp places, to suffer more rapid 
deterioration than in dry, it is undesirable to install wiring 
on insulators, etc., in concealed places. 


e. Flexible cords must not be used unless served with an 
outer, braided, waterproof cover. 


The insulation must be at least three sixty-fourths of an 
inch thick, and the braided covering must be either 
thoroughly saturated with a moisture-proof preservative 
compound, or be enclosed in an outer, braided moisture- 
proof, preservative covering over the whole. 
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. §, Wooden and metal mouldings must not be used. 


g. For potentials over 650 volts, all insulated conductors 
must have a lead covering. 


As a general rule, higher potentials than 650 volts should 
not be employed at all in damp premises, but it might be 
necessary, for example, to carry a conductor of higher poten- 
tial through a damp section to a place beyond, and it should, 
in such a case, be lead covered, as this affords the best pro- 
tection against moisture. 


h. All apparatus, fittings, fixtures, etc., must be of water- 
proof design, or enclosed in suitable waterproof covers or 
cabinets. 


Fig. 28 


Local circumstances will indicate the type of enclosure 
applicable. 


i. Only “ weatherproof” sockets must be used. 


Unless attached to fixtures, they must be hung by separate 
stranded, rubber-covered wires, not smaller than No. 14 B. 
and S. gauge, which should preferably be twisted together 
when the pendant is over three feet long. 

These wires must be soldered direct to the circuit wires, 
but supported independently of them. (See Fig 28.) 


i. Switches and cut-outs, where their insulation would be 
seriously affected by moisture, vapor or dripping water, must 
be mounted on porcelain knobs or their equivalent. 
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Such knobs, etc., must furnish an air space of not less 
than one inch between the back of the switches or cut-outs 
and the surfaces to which they are attached. 


k. All live parts of apparatus must be so placed or pro- 
tected that they cannot be accidentally touched by unauthor- 
ized persons. 


1. All exposed metal parts of apparatus, fittings, fixtures, 
etc., which do not carry current, including supports, covers, 
and the like must, for all potentials, be permanently and 
effectually grounded. 


Grounding of exposed metal parts which do not carry 
current is necessary in damp places for all potentials, and 
not only for those above 300,volts, already required under. 
ordinary conditions. 


m. Flexible steel conduit must not be used in damp 
places unless the conductors contained therein are lead- 
sheathed, and all junction boxes and other outlet points can 
be filled or otherwise rendered water-tight. 


* * * * * * * * 


In laying out wiring installations in damp places, in 


addition to the foregoing rules, the following points must 
be observed:— 


‘All joints in conductors must be carefully made and 
thoroughly finished with an approved compound, in order 
to prevent introduction of moisture to the conductors at 
such points. 

Where possible, short weather-proof drip lights must 
be used, provided with either porcelain, or hard-rubber, pig- 
tail sockets, as illustrated in Fig. 28. 

Rubber rings should be run on all sockets around lamp 
bases to prevent the introduction of moisture to the sockets, 
and the sockets should be provided with suitable lamp guards. 

In locating switch and cut-out cabinets, where practicable, 
they should be placed outside the damp area, such as in 
an adjoining room or passageway. 
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Where conduit work may be permitted in certain sections 
of damp places, where it is difficult to otherwise protect the 
wires from mechanical injury, the conduit must be well 
threaded and leaded, and all lights must be in approved 
vapor-proof globes of such construction that moisture cannot 
enter the globes or the points at which they are connected 
to the conduit system. 

All woodwork used in the construction of wire troughs, 
guard strips, cabinets or boxing-in for wires, must be well 
painted with moisture-proof paint to prevent, as far aS pos- 
sible, the absorption of moisture. 

While Rule “d” does not permit the use of wires, in con- 
cealed places, on knobs and tubes, it is not intended to pre- 
vent the provision of sufficient mechanical protection, e.g. 
wooden boxing, so long as the wires may be readily got at 
by the removal of such protection. 


2. In Premises Containing Corrosive Liquids or 
Vapors 


a. In premises containing corrosive liquids or vapors, 
special care must be taken to protect all materials used in 
installations against destructive chemical action. 

All apparatus, fittings, fixtures, etc, must either be in 
themselves capable of resisting corrosive action, or they 
must be efficiently protected against chemical injury by 
means of a suitable impregnation or coating; or they must 
be completely enclosed in vapor-tight, non-corrosive covers. 

Bare conductors must either be made of some metal which 
will not suffer corrosion under the conditions prevalent in 
any particular case, or they must be galvanized, varnished, 
or otherwise efficiently protected. 

Insulated conductors must either have an insulation which 
will not corrode, or an extra covering or coating of some 
suitable material must be provided in addition to the insula- 
tion. 

Conductors for portable apparatus, and twisted conductors 
for cord pendants, ete., must be pratected by a cover which 
is both water-tight and non-corrosive. 
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No hard and fast rules can be laid down as to what are 
the most suitable materials to employ in any premises where 
corrosive liquids. or vapors are present, the requirements 
depending on the particular circumstances of each case. 

Copper and lead are both readily attacked by nitric acid, 
although hydrochloric and sulphuric acids have but little 
effect upon them. Aluminum is practically unaffected by 
nitric acid, while hydrochloric acid has some corrosive action 
upon it. Zinc, unless quite pure, is readily attacked by sul- 
phuric and hydrochloric acids. These examples will serve ta 
show that it would be impossible to formulate general rules 
which would cover all conditions. ; 

In some cases, it may be necessary to take due precautions 
in the choice of materials employed for supporting any elec- 
trical apparatus, wires, etc. For example, iron screws might 
be subject to a very rapid corrosion, thus rendering them 
unreliable as a means of support, whereas brass screws, under 
the same conditions, might be quite satisfactory. 

It may here be pointed out that, owing to the electrolytic 
action of direct current in the presence of acidulated moisture, 
the use of alternating current, if practicable, is to be preferred 
under the conditions with which this subsection deals. 


b. The question of insulation must be also given very 
careful consideration, as, where corrosive liquids and vapors 
are present, leakage is likely to take place to a greater ex- 
tent even than in ordinary damp places. 

Wires must be supported on insulators which will provide 
a separation from the surface wired over of at least one and 
one-half inches; this distance may be required to be increased 
considerably, especially where the potential exceeds 300 
volts. In all instances, petticoat insulators would be prefer- 
able to those of any other form. 

Increased spacing is desirable between conductors and 
between all live parts at different potentials, and may be 
essential, in order to reduce leakage to a reasonable degree. 


c. Potentials exceeding 650 volts must not be employed 
for either power or lighting. 
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In the premises to which these rules refer, even with the 
greatest precautions, corrosion is liable to occur, thus greatly 
increasing the risk of shock and fire, especially with high 
voltages. 

d. Wooden or metal mouldings must not be employed. 


3. In Premises Containing Explosive Materials 
3. in Fremises -one 


a. In premises containing explosive material all sparking 
or arcing must be entirely obviated or must be so isolated 
that risk of explosion from this cause will be reduced to a 
minimum. 


The rules under this section refer chiefly to such materials | 
as give off explosive vapors, such as gasoline, etc., in the 
presence of which it is evident that any sparking or arcing 
which might occur would be highly dangerous. As such 
gases find their way into the inside even of so-called gas- 
tight cases, no apparatus in the operation of which sparking 
or arcing is liable to occur must be placed in premises where 
such gases are present, as an explosion might take place 
inside, destroying the case and igniting the gas outside. Such 
gas-tight cases may, however, be employed in premises where 
only such materials as coal or flour dust, etc., are present in 
the atmosphere. 

b. Except as provided for under Rule “ g,” “Installations 
in Damp Places,” potentials exceeding 300 volts must not be 
employed. 


c. Only armoured cable or steel conduit systerns may be 
employed. 

Open wiring, either bare or insulated, is easily damaged, 
and, therefore, unsuitable. Bare conductors are manifestly 
inadmissible in such premises, as also is metal moulding, as 
this latter cannot be made gas-tight; if, on account of any 
defects, sparking should occur, a serious explosion might take 
place. Where conduit wiring is used, only those forms of 
vapor-proof globes must be used which become part of the 
conduit system, and together with the conduit system, must 
be entirely gas-tight throughout. 
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If the draw-in system of conduit be used, it must be what 
is known as “rigid metal.” If it is desired to wee flexible 
steel conduit, it must not be of the draw-in type, but of the 
style known to the trade as “ B.X. Cable,” being a multiple 
conductor contained in an impregnated braiding, the whole 
being closely wound with steel armouring. 

The same precautions in attaching such cables to fittings 
must be observed as are called for in the foregoing require- 
ment for rigid conduit, that is to say, effective means must 
be adopted to prevent the entry of fumes or gases at junction 
or outlet points. 


d. All commutating and slip-ring motors must be totally 
enclosed if highly explosive vapors be present. 


Short-circuited rotor motors need not be so enclosed. 
Asynchronous motors, with wound rotors, need only have 
the slip rings enclosed. 


e. Motor-starting devices, with movable contacts, must 
be enclosed in gas-tight cases. 


f. Resistances must be either placed outside the danger 
zone or enclosed in gas-tight cases thoroughly ventilated to 
the outside air. 


g. Only incandescent lamps must be used. Arc, Nernst, 

or similar lamps must not be employed. 
‘ 

ga. Garages. 

For the purposes of the following rules a garage is con- 
sidered as that building or portion of a building in which 
one or more self-propelled vehicles carrying volatile inflam- 
mable liquid for fuel or power are kept for use, sale, storage, 
rental, repair, exhibition or demonstration purposes; and all 
that portion of a building that is on or below the floor or 
floors on which sitch vehicles are kept which is not separated 
therefrom by tight unpierced fire walls and fire-resisting 
floors. 


| 
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In addition to the general requirements of the rules the 
following shall apply.— 


1. In garages used for more than two vehicles, as above, 
all conductors except those required for pendant lamps or 
portable connections must be installed in metal conduits or 
armcured cable, except that metal moulding may be used 
only in offices and show-rooms. Metal conduit, armoured 
cable or metal moulding must be so installed that all outlet 
and junction. boxes shall be located at least four feet above 
the floor. In garages used for one or two vehicles, as above, 
conduit or armcured cable construction is not required. 


2. Flexible cord for pendant lights must be approved 
reinforced cord. 


3. Flexible cords for portable lamps, motors or other 
apparatus must be approved cord designed for rough usage. 
The portable cord must carry the male end of an approved 
pin plug connector or equivalent, the female end being of 
such design or so hung that the connector will break apart 
readily at any position of the cable. The connector must be 
kept at least four feet above the floor. . 


4. Flexible cord for charging must be of approved theatre 
stage type, this cable carrying parts of approved connectors 
of at least fifty amperes capacity. The connectors must be 
of such design or so hung that at least one will break apart 
readily at any position of the cable. Current-carrying parts 
of the connectors must be shielded to prevent accidental 
contact. The fixed, or wall connector, must be kept at least 
four feet above the floor, and if not located on switchboard 


or charging panel, must be protected against accidental con- 
tact. 


5. Cut-outs, switches and receptacles must be placed at 
least four feet above the floor, except as provided in rule 
“7” below. 
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6. All portable lights must be equipped with keyless 
sockets of moulded composition or metal-sheathed porcelain 


type. These sockets must be equipped with handle, hook and 
substantial guard. 


7. Switchboards and charging panels, at or upon which 
are mounted devices which in operation may produce a 
spark, must be located in a room or enclosure provided for 
the purpose unless all such spark producing devices are at 
least four feet above the floor or surrounded by vapor proof 
enclosures. 


8. Motors or dynamos, not actually a part of a vehicle, if 
not located at least four feet above the floor must be of the 
fully enclosed type. Motors located four feet or more above 
the floor, if not of the fully enclosed type, must be provided 
with wire screen of not less than No. 14 mesh over openings 
at commutator end. 


4. In Theatres and Moving Picture Establishments 


a. Electrical apparatus and equipment, situated in any 
part to which the public is admitted, must only be accessible 
to authorized persons. 


To attain this object, all apparatus, etc., must be protected 
by a cover, or placed in a cabinet, and so locked or secured 
that it cannot be touched or operated by unauthorized per- 
sons; or it must be remote from access. 


b. 1. Where supply may be obtained from two entirely 
separate sources, two separate and distinct services must be 
installed, one service to be of sufficient capacity to supply 
current for the entire equipment of the theatre, while the 
other service must be of sufficient capacity to supply current 
fer all emergency lights. 


2. Where supply cannot be obtained from two separate 
sources, the feed for emergency lights must be taken from 
a point on the street side of the main service fuses. 
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gj. Where the source of supply is an isolated plant 
within the same building, an auxiliary service, of at least 
sufficient capacity to supply all emergency lights, must be 
obtained from some outside source; oF a suitable storage 
battery within the premises will be considered the equivalent 
of such service. 
By “emergency lights” is meant exit lights and all 
lights in lobbies, stairways, corridors, and other portions of a 
theatre to which the public has access, which are normally 
kept lighted during the performance. 


c. All lamps and luminous radiators on the stage side of 
the curtain, including those used in dressing-rooms, must be 
protected by suitable guards. 


STAGE 


d. All permanent wiring on the stage side of the prosce- 
nium wall, including that in dressing-rooms, except as here- 


inafter provided, must be in approved conduit, or armoured 
cable must be used. 


SWITCHBOARDS 


e. Where accessible from the stage level, must be pro- 


tected by a suitable guard rail to prevent accidental contact 
with live parts on the board. “i 


FOOTLIGHTS 


f. 1. Must be wired in approved conduit, or armoured 
cable must be used; each lamp receptacle must be enclosed 
within an approved outlet box, or the lamp receptacles may be 
mounted in an iron or steel box. 

The metal used for such boxes must be of a thickness 
not less than No. 20 U. S. sheet metal gauge; it must be 
treated to prevent oxidation and the boxes must be so con- 


structed as to enclose all the wires. Wires must be soldered 
to the lugs of receptacles. 


2. They must also be so wired that no set of lamps 


requiring more than 1,320 watts nor more than 24 receptacles 
shall be dependent upon one cut-out. 
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BORDERS AND PROSCENIUM SIDE-LIGHTS 


g. 1. Must be constructed of steel of a thickness not less 
than No. 20 U. S. sheet metal gauge, treated to prevent oxi- 
dation, suitably stayed and supported and so designed that 
the flanges of reflectors will protect the lamps. 


2. Must be so wired that no set of lamps requiring more 
than 1,320 watts nor more than 24 receptacles shall be depen- 
dent upon one cut-out. 


3. Must be wired in approved conduit, or armourcd 
cable must be used; each lamp receptacle must be enclosed 
within an approved outlet box; or the lamp ee may 
be mounted in an iron or steel box. 

The metal of such boxes must be of a thickness not 
less than No. 20 U. S. sheet metal gauge and treated to pre- 
vent oxidation, and they must be so constructed as to enclase 
all wires, which latter must be soldered to the lugs of re- 
ceptacles. 


4. Must be provided with suitable guards to prevent 
scenery or other combustible material from coming in con- 
tact with the Jamps. 


5. Cables for borders must be of approved type and 
suitably supported; conduit construction must be used from 
the switchboard to the point where cables must be flexible to 
permit of the raising and lowering of the borders. 


6. For the wiring of the border proper, wire having ap- 
proved slow-burning insulation must be used. 


7. Borders must be suitably suspended, and if a wire 
rope be used, at least one strain insulator must be inserted 
at the border. 


STAGE AND GALLERY POCKETS 


h. 1. Must be of approved type, controlled from the 
switchboard, each receptacle must be of not less than 35 
ampere rating for arc lamps nor 35 ampere for incandescent 
lamps, and be wired for its full rating. Arc pockets must be 
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wired with conductors not smaller than No. 6 B. & S. gauge 
and incandescent pockets with not less than those of No. 
12 B. & S. gauge. 


2. Plugs for arc and incandescent pockets must not be 
interchangeable. 


SCENE DOCKS 


i. If lamps be placed in Scene Docks, they must be so 
located and installed that they will not be liable to suffer 
mechanical injury. 


CURTAIN MOTORS 


j. Must be of iron-clad type. 


CONTROL OF STAGE FLUES 


k. In cases where dampers are released by an electric de- 
vice, the electric circuit operating it must be normally closed. 


The magnet operating the damper must be wound to take 
the full voltage of the circuit to which it is connected, using 
no resistance device, and must not heat more than the normal 
for apparatus of similar construction; it must be located in 
the loft above the scenery and be enclosed in a suitable iron 
box with a tight self-closing door. 

Such dampers must be controlled by at least two standard 
single-pole switches mounted within approved iron boxes 
provided with self-closing doors, without lock or latch, and 
located, one at the eclectrician’s station, and others as may 
be designated by the Inspection Department. 


DRESSING ROOMS 


1. All pendant lights must be equipped with approved re- 


inforced cord, armoured cable, or steel armoured flexible 
cord. 


PORTABLE EQUIPMENT 


m. Arc lamps used for stage effects must conform to the 
following requirements:— 
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1. Must be constructed entirely of metal except where 
the use of insulating material is necessary. 


2. Must be substantially constructed, and so designed 
as to provide for proper ventilation and prevent sparks from 
being emitted from the lamps when they are in operation; 
mica must be used for frame insulation. 


3. The front opening must be provided with a self- 
closing hinged door-frame, in which wire gauze or glass must 
be inserted, except in the case of lens lamps, where the front 
may be stationary, and a solid door must be provided on the 
back or side. : 


4. Must be so constructed that neither carbons nor 
live parts will be brought into contact with the metal of the 
hood during operation, and arc lamps, frames and standards 
must be so installed and protected as to prevent them from 
becoming grounded. 


5. The switch on the standard must be so constructed 
that accidental contact with any live portion thereof will be 
impossible. 


6. All standard connections in the lamp and at the 
switch and rheostat must be provided with approved lugs. 


7. Rheostats must be plainly marked with their rating 
in volts and amperes and, if mounted on the standard, must 
be raised to a height of at least three inches above the floor. 
Resistances must be enclosed in a substantial and properly 
ventilated metal case affording a clearance of at least one 
inch between the case and the resistance element. 


8. A competent operator must be in charge of each arc 
lamp, except that one operator may have charge of two lamps 
when they are not more than ten feet apart, and are so lo- 
cated that he can properly watch and care for both lamps. 
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rn 


BUNCHES 

n. Must be substantially constructed of metal and must 
not contain any exposed wiring. 

The cable feeding them must be bushed in an approved 
manner where passing through the metal, and must be pro- 
perly secured to prevent any mechanical strain from coming 
on the connection. 


STRIPS 


o. 1. Must be constructed of steel of a thickness not less 
than No. 20 U. S. sheet metal gauge, treated to prevent oxi- 
dation, suitably stayed and supported, and so designed that 
the flanges will protect the lamps. 


2, Cable must be bushed in a suitable manner where 
passing through metal, and must be properly secured to pre- 


vent undue mechanical strain from coming on the connec- 
tions. 


3. Must be wired in approved conduit, or armoured 
cable must be used. Each lamp receptacle must be enclosed 
within an approved outlet box, or the lamp receptacles may 
be mounted in an iron or steel box. 

The metal of such boxes must be of a thickness not 
less than No. 20 U. S. sheet metal gauge, and treated to pre- 
vent oxidation, and boxes must be so constructed as to enclose 


all wires, which latter must be soldered to the lugs of re- 
ceptacles. 


PORTABLE PLUGGING BOXES 


p. 1. Must be constructed so that no current-carrying part 
will be exposed, and each receptacle must be protected by 
approved fuses, mounted on slate or marble bases and en- 
closed in a fire-proof cabinet equipped with self-closing 
doors. ‘ 

2. Each receptacle must be constructed to carry thirty 
amperes without undue heating, the bus-bars must have a 
carrying capacity equivalent to the current required for the 
total number of receptacles, and approved lugs must be pro- 
vided for the connection of the master cable. 
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PIN PLUG CONNECTORS 

q. Must be of an approved type, so installed that the 
“female” part of the plug will be on the live end of the cable 
and must be so constructed that tension on the cable will not 
cause undue mechanical strain on the connection. 


PORTABLE CONDUCTORS 

r. Flexible conductors run from receptacles to arc lamps, 
bunches or other portable equipments, must be approved 
stage cable; except that for the purpose of feeding a stand 
lamp under conditiong where conductors are not liable to 
suffer severe mechanical injury, an approved reinforced cord 
may be used, provided that the fuse in the cut-out employed 
to protect the lamp is not rated for more than six amperes. 


LIGHTS ON SCENERY 

s. Where brackets are used they must be wired entirely 
on the inside, the fixture stem must come through to the back 
of the scenery and the end of the stem must be properly 
bushed. 


STRING OR FESTOONED LIGHTS 
t. 1. Wiring of these must be of an approved method; 


joints must be properly made, soldered and taped, and stag- 
gered where practicable. 


2. Where lamps are used in lanterns or similar devices, 
approved guards must be employed. 


SPECIAL ELECTRICAL EFFECTS 


a 

u. Where devices are used for producing special effects, 
such as lightning, waterfalls, etc., the apparatus must be so 
constructed and located that flames, sparks, etc., resulting 
from its operation cannot come in contact with combustible 
material. 

To obtain special effects, potentials exceeding 300 volts 
are sometimes necessary, and, where employed, must be 
under the direct charge of a trained attendant while pressure 
is on, and all temporary conductors, apparatus, etc., used in 
connection therewith, must be removed as soon as they are 
done with. 
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AUDITORIUM 


v. 1. All wiring must be installed in approved conduit or 
metal moulding; or armoured cable must be used. 


2. Exit lights must not have more than one set of fuses 
between them and the service fuses. 


3. Exit lights and all lights in halls, corridors, or any 
other part of the building used by an audience, except the 
general auditorium lighting, must be fed independently of 
the stage lighting and must be controlled only from the 
lobby or other convenient place in front of the house. All 
fuses must be enclosed in approved cabinets. 


MOVING PICTURE EQUIPMENTS 


w. 1. Arc lamps used as a part of a moving picture 
machine:—Must be constructed, so far as is practicable, 
similarly to arc lamps of theatres, and conductors must have 


a current-carrying capacity not less than that of No. 6 B. & 
S. gauge copper wire. 


2. Rheostats: Must conform to rheostat requirements 
for theatre arcs, and must be kept outside of the cabinet. 


3. Top and Bottom Reels: Must be enclosed in steel 
boxes or magazines, each with an approved opening, either 
at the bottom or the top, so arranged as not to permit the 
entrance of flame to the magazine. 

No solder is to be used in the construction of these 
magazines. The front side of each magazine must consist 


of a spring-hinged door, swinging horizontally, and provided 
with a substantial latch. 


4. Automatic Shutter: Must be provided and be so 
constructed as to shield the film from the beam of light 
whenever the film is not running at operating speed. The 
shutter must be permanently attached to the gate frame. 


5. Extra Films: Must be kept in individual metal boxes 
equipped with tight-fitting covers. 
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6. Machine Operation: If practicable, must be oper- 
ated by hand. 


The only exception, so far, to the observance of this 
rule, for which permission is granted is the “ Kinemacolour 
Machine,” which is specially designed for motor drive, as 
hand operation is not practicable. 


MACHINE ENCLOSURE 


7. The machine must be placed in an enclosure or house 
made of suitable fire-proof material. The enclosure must 
be properly ventilated, properly lighted and large enough for 
the operator to walk freely on either side of or at the back 
of the machine. 

All openings into this booth must be so arranged 
as to be entirely closed by doors or shutters constructed of 
the same, or equally good, fire-resisting materials as the 
booth itself. Doors or covers must be arranged so as to be . 
held normally closed by spring hinges or equivalent devices. 

Cut-outs and switches, if placed inside the booth, 
must be so located or of such design that the danger of com- 
municating fire will be, as far as possible, eliminated. 


8. Reels containing Films under Examination or in Pro- 
cess of Re-Winding: Must be enclosed in magazines or ap- 
proved metal boxes similar to those required for films in 


operation, and not more than two feet of film must be ex- 
posed in the booth. 


x. “Moving Picture” machines, with inflammable films, 
must not be operated in any premises except those in which 
the installation complies with the foregoing. 


This rule will not prevent the use of moving picture 
machines with inflammable films in places other than those 
classed as “theatres,” provided that special permission be 
obtained from the Inspection Department. Such permission 
will only be granted when every reasonable safeguard has 
been observed, and in no case unless the machine be enclosed 
in a cabinet which, in effect, complies with all the foregoing 
requirements. 
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5. Outline and Sign Lighting 


The title “ Outline and Sign Lighting” will be considered 
as covering any wiring run to or on the outside of any building 
or structure to supply current outside of the said biilding, etc.. 
to any fixture or device which is not in use solely for ilhunina- 
ting purposes, and for which fixtures, etc., scparate circuits must 
be provided. 


a. Must be connected only to low potential systems, and 
must be controlled by a switch which completely cuts off the 
supply. 


b. Open or conduit work may be used, but moulding will 
not be permitted. 


c. All wires must be double-braided, rubber-covered, and 
if open wiring be employed, a minimum distance of one inch 
from the surface wired over must be maintained. 


d. Where flexible tubing is required, it must be kept at 
least one-half inch from the surface wired over and the ends 
must be sealed and painted with moisture repellant. 


e. Where armoured cable is used, the conductors must be 


protected from moisture by a lead sheath between the armour 
and the insulation. 


f. Cut-outs, switches, time-switches, flashers and similar 
appliances, if located inside the building, must comply with 
the rules governing such devices; if located outside the build- 


ing they must be enclosed in a steel or cast-iron water-tight 
box. 


If a steel box be used, the minimum thickness of the steel 
must be 0.125 of an inch (No. 11 U. S. sheet metal gauge). 
Boxes must be so constructed that when the switch operates 
the blade will clear the door by at least one inch. 
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g. Every circuit for outline or sign lighting must be dis- 
tinct from all other circuits in an installation. 


As the working conditions of sign and outline lighting 
are different from those of ordinary lighting instailations, 
these two classes of lighting should be kept quite distinct. 

All such circuits should branch off from the main distri- 
bution board, or, in the case of large installations, they may 
be taken from the nearest sub-distribution board, provided 
that the cables leading thereto are of ample size. In no 
case should such circuits be utilized to supply minor sub- 
circuits (for example, two or three lamps) for use inside the 
building. There would be no objection, however, to having 
two or three signs supplied with current from the same 
mains. Having regard to the situation of any outline or sign- 
lighting (i.e., whether inside or outside buildings), such rules 
as are applicable must be complied with. 

It is obvious that sign lights must not be so placed as to 
admit the possibility of overhead conductors, such as feed- 
ers, trolley wires, etc., ccming into contact with them. Ad- 
ditional insulation over the conductors, such as porcelain 
tubes, or other devices, will not be allowed as an alternative. 


h. Circuits must be so arranged that not more than 1,320 
watts will be finally dependent upon a single cut-out, nor 
must more than 66 sockets or receptacles be connected 
to a single circuit. 7 


In any circuit having a common return for several sets of 
lamps, such return must be of sufficient size, in accordance 
with table “A,” “Conductors,” to carry the current for the 
maximum ntumber of lamps which it is possible to have on at 
one time. ; 

Where the current supplying lamps in signs is derived 
from a low voltage transformer and where the potential 
does not exceed 25 volts, the lamps may be wired in multiple 
series but no circuit must be subdivided in such a way as to 
require more than 150 receptacles connected to any one 
branch circuit, 
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i. Sockets and receptacles must be of the keyless porcelain 
type and wires must be soldered to their lugs. 


j. Signs must be constructed entirely of metal or other 
approved incombustible material, except that wood may be 
used on the outside as decoration if kept at least two inches 
from lamp receptacles. 


Sheet metal must not be less than No. 28 U. S. sheet metal 
gauge. 

All metal must be galvanized, enamelled or treated with 
at least three coats of anti-corrosive paint, or otherwise pro- 
tected in an approved manner against corrosion.. 

Signs must be so constructed as to secure ample strength 
and rigidity and must be practically weather-proof. They 
must also have the maker’s name or trademark permanently 
attached to the exterior. All terminals and wiring other than 
the supply leads must be enclosed, except that open work 
will be permitted for signs on roofs or open ground where 
not subject to mechanical injury, provided that the wiring is 
in accordance with the appropriate portion or portions of 
Section “ B.” 


k. Cut-outs, transformers unless of weather-proof type, 
flashers and other similar devices on or within the sign struc- 
ture, must be in a separate, completely enclosed, accessible 
and weather-proof compartment, or in a substantial metal 
weather-proof box or cabinet, the thickness of the walls of 


which must not be less than that of the metal of the sign 
itself. 


Every compartment must have suitable provision for 
drainage through one or more holes, each not less than one- 
quarter of an inch in diameter. 


1, Receptacles must be so designed as to afford permanent 
and reliable means to prevent possible turning, and their ter- 
minals must be at least one-half inch from other terminals 
and from the metal of the sign; except that, where open work 
is permitted, this separation must be one inch. Miniature 
receptacles will not be approved for use in outdoor signs. 
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In those parts of circuits where wires are connected to 
approved receptacles which hold them at least one inch from 
the surface wired over, and which are placed not over one 
foot apart, such receptacles will be considered to afford the 
necessary support and spacing for the wires. Between recep- 
tacles more than one foot, but less than two feet, apart, an 
additional incombustible, non-absorptive insulator, maintain- 
ing a separation and spacing equivalent to that provided by 
the receptacles, must be used. 


m. Leads from signs must either pass through the walls 9f 
signs in approved metal conduit, or armoured cable must be 
used; the leads must be neatly cabled and pass through one 
or more approved incombustible, non-absorptive bushings. 


6. Temporary Work 


a. Under this heading the rules for permanent work need 
only be so far observed as to effectually guard against shock 
and fire. 


Temporary installations may be authorized, in writing, by 
the Inspection Department. Each case will be treated-on its 
merits and the duration of the period over which the permit 
shall extend will be regulated accordingly. 

Temporary permits may be renewed for a further period 
at the discretion of the Inspection Department. 


SECTION C 


For work in this section the rules ta other portions of 
this book, in so far as they are applicabie, must be observed, 
uniess they are rendered superiluous or nugalary by the re- 


quirements here set forth. 


I LIGHTING AND POWER FROM RAILWAY 
WIRES 
Will not be permitted in the same circuit with trolley 
wires with a ground return, except in electric railway cars, 
electric car houses, power houses, passenger and freight sta- 
tions connected with the operation of electric railways. 


II. SERIES LAMPS 
a. No multiple-series or series-multiple system of lighting 
will be approved. 
b. Series lamps must not, under any circumstances, be 
attached to gas fixtures. 


III. CONSTANT CURRENT SYSTEMS 


As series arc lighting systems are seldom used for inside 
illumination at the present day, and those already in- 
stalled are being gradually replaced by multiple systems, 
it is not deemed advisable or necessary to draft special rules 
governing this class of work. If, however, circumstances 
should warrant it, and no other system be available, the Com- 
mission may grant special permission for the use of such 
a system inside a building, provided that the wiring and 
apparatus be installed in such a way that danger to life or 
property is, as far as practicable, eliminated. 

The greatest field for a constant current system is street 
lighting; the disadvantages of such a system for inside use 
are due to the fact that, generally, extra high voltages are 
used with an increased risk of breakdown of insulation, re- 
sulting in danger to persons and risk of fire, and also to the 
fact that an interruption of current causes loss of light over 
a considerable area. 


sels) 
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IV. ELECTRIC GAS LIGHTING 


Electric gas lighting, unless it be the frictional system, 
must not be used on the same fixtures with electric light. 


V. SIGNALLING SYSTEMS 


Governing wiring for telephone, telegraph (except wireless 
telegraph apparatus), district messenger and call-bell circuits, 
fire and burglar alarms, and all similar systems which are 
hazardous only because of their liability to become crossed with 
electric light, heat or power circuits. 


a. Outside wires must be run in underground ducts or 
strung on poles, and kept off the roofs of buildings, unless 
permission to the contrary be given, and must not be placed 
on the same cross-arm with electric light or power wires. 
They must not occupy the same duct, manhole or hand-hole 
of conduit systems with electric light or power wires. 


Single manholes, or hand-holes separated into sections by 
means of partitions of brick or tile will be considered as con- 
forming with the above rule. 


The liability of accidental crossing of overhead signalling 
circuits with electric light and power circuits may be guarded 
against to a considerable extent by endeavoring to keep the 
two classes of circuits on different sides of the same street. 


When the entire circuit from Central Station to building 
is run in underground conduits, Rules “b” to “m” inclusive 
do not apply. 


b. When outside wires are run on the same pole with 
electric light or power wires, the distance between the two 
inside pins of each cross-arm must not be less than twenty- 
four inches. 


Signalling wires, being smaller and more liable to break 
and*fall, should be generally placed on the lower cross-arms 
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When the wires are carried in approved cables, the next 
three rules (c, d and c), do not apply. 


c. Where wires are attached to the outside walls of build- 
ings they must have an approved rubber insulating covering, 
and on frame buildings or frame portions of other buildings 
must be supported on glass or porcelain insulators, or knobs. 


d. The wires from the last outside support to the cut-outs 
or protectors must be of copper and must have an approved 
rubber insulation; drip loops must be formed immediately 
outside the building at the point of entrance of the wires. 


e. Wires must enter buildings through approved incom- 
bustible, non-absorptive, insulating bushings sloping upward 
from the outside. 

Installations where the current-carrying parts of the apparatus installed 


are capable of carrying indefinitely a current of ten amperes:— 


f. An all-metallic circuit must be provided, except in tele- 
graph systems. 


g. At the entrance of wires to buildings, approved single 
pole cut-outs, designed for 251-650 volts potential and con- 
taining fuses rated at not over ten amperes capacity, must be 
provided for each wire. 


These cut-outs must not be placed in the immediate 
vicinity of easily ignitible stuff, or where exposed to inflam- 
mable gases or dust, or to flyings of combustible material. 

h. The wires inside a building must be of copper of not 
less than No. 16 B. and S. gauge, and must have the same in- 
sulation and be supported in the same manner as would be 


required for an installation of electric light or power wiring 
fcr 10-650 volts potential. 


i. The instruments must be mounted on bases constructed 
of incombustible, non-absorptive, insulating material, Holes 
for the supporting screws must be so located or counter-stunk 
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that there will be at least one-half inch space, measured over 
the surface, between the head of the screw and the nearest 
live metal part. 


Installations where the current-carrying parts of the apparatus installed 
are not capable of carrying indefinitely a current of ten amperes:— 


j. Must be provided with an approved protective device 
located as near as possible to the entrance of wires to build- 
ing. 

The protector must not be placed in the immediate vicinity 
of easily ignitible stuff, or where exposed to inflammable 
gases or dust, or flyings of combustible materials. 


k. Wires from entrance to building, to the protector, must 
be so supported on porcelain insulators, that they will come 
in contact with nothing except their proper supports. 


1, The ground wire of the protective device must be run 
in. accordance with the following requirements :— 


1, Must be of copper and not smaller than No. 18 B. 


_and S. gauge. 


2. Must have an insulating covering approved for volt- 
ages from 0 to 650, except that the preservative compound 
may be omitted. 


3. Must run in as straight a line as possible to a good 
permanent ground. 


If attachment be made to a gas pipe, the connection 
in all cases must be made between the meter and the street 
main and must be made as near as possible to the earth. 

This may be obtained by connection to a water or 
gas pipe connected to the street mains or to a ground rod 
or pipe driven in permanently damp earth. When connec- 
tions are made to pipes, preference must be given to water 
Pipes. 

When the ground wire is to be atrached to a water or 


gas pipe, it may be connected by means of an approved 


ground clamp fastened to a thoroughly clean portion of the 
pipe; or the pipe must be thoroughly cleaned and tinned 
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with rosin flux solder, the ground wire being then wrapped 
tightly around the pipe and properly soldered to it. 

If the ground wire be attached to a ground rod driven 
into the ground, it must be soldered to the rod in a similar 
manner. 

Steam or hot water pipes must not be used for a pro- 

* tector ground. 
m. The protector, to be approved, must comply with the 
following requirements :— 


For Instrument Circuits of Telegraph Systems:— 


x1. An approved single pole cut-out, in each wire, de- 
signed for 2,000 volts potential, and containing fuses rated 
at not over one ampere. 

When the main line cut-outs are installed as called 
for in Rule “g,” the instrument cut-outs may be placed be- 
tween the switchboard and the instrument, as near the switch- 
board as possible. 


For all other Systems:— 


1. Must be mounted on incombustible, non-absorptive, 
insulating bases, so designed that when the protector is in 
place, all parts which may be alive will be thoroughly in- 
sulated from the wall to which the protector is attached. 


2. Must have the following parts:— 


A lightning arrester,which will operate with a differ- 
ence of potential between wires of not over 500 volts, and 


so arranged that the chance of accidental grounding is re- 
duced to a minimum. 


A fuse designed to open the circuit in case the wires 
become crossed with light or power circuits. The fuse must 
be able to open the cireuit, without arcing or serious Aashing, 


when crossed with any ordinary commercial light or power 
circuit. 


A heat coil, if the sensitiveness of the instrument de- | 
mand it, which will operate before a sneak current can 
damage the instrument which the protector is guarding. 
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Heat coils are necessary in all circuits normally closed 
through magnet windings, which cannot indefinitely carry a 
current of at least five amperes. They are intended to warm 
up and melt out with a current large enough to endanger the 
instrument if continued for a long time, but so small that 
it would not blow the fuses ordinarily found necessary for 
such instruments. The smaller currents are often called 
“sneak” currents. 


3. The fuses must be so placed as to protect the arrester 
and heat coils, and the protector terminals must be plainly 
marked “line,” “instrument,” “ground.” 


An easily read abbreviation of the above words will be 
allowed. 


The following rules apply to all systems whether the wires from the 
central office to the building are overhead or underground. 

n. Wires beyond the protector, or wires inside buildings 
where no protector is used, must be neatly arranged and 


securely fastened in place in some convenient, workmanlike 
manner. 


They must not come nearer than two inches to any elec- 
tric light or power wire in the building, unless separated 
therefrom by some continuous and firmly fixed non-conduc- 
tor creating a permanent separation; this non-conductor to 
be in addition to the regular insulation on the wire. 


The wires would ordinarily be insulated, but the kind of 
insulation is not spetified, as the protector is relied upon to 
stop all dangerous currents. Porcelain tubing or approved 
flexible tubing may be used for encasing wires where required 
as above. 


o. 1. Wires, where bunched together in a vertical run 
within any building, must have a fire-resisting covering sufh- 
cient to prevent them from carrying fire from floor to 
floor, unless they are run either in incombustible tubing or in 
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a fire-proof shaft, which shaft must be provided with fire 
stops at each floor. 


2. Signalling wires and electric light or power wires may 
be run in the same shaft, provided either that one of these 
classes of wires is run in incombustible tubing, or that when 
run otherwise the two classes of wires be separated from 
each other by at least two inches. 


3. In no case must signalling wires be run in the same 
tube with electric light or power wires. 


p. Transformers or other devices for supplying current 
to signalling systems from light, heat or power circuits must 
be of a design expressly approved for this purpose. The 
primary wiring must be installed in accordance with all such 
tules in Section ‘B” as are applicable. 


VI. WIRELESS TELEGRAPH APPARATUS 


Noie:—These rules do not apply to Wireless Telegraph apparatus 
installed on shipboard. 


In setting up Wireless Telegraph apparatus (so-called) 
all wiring within the building must conform to the rules in 
Section “B” for the class of work installed, and to the [ol- 
lowing additional requirements :— 


a. Aerial conductors must be permanently and effectually 
grounded at all times when the station is not in operation. 


The ground conductor, which must be of copper and not 
smaller than No. 4 B. and S. gauge, must run in as direct a 
line as possible, and must be connected to a water pipe ata 
point on the street side of all connections to the said water 


Pipe withjn the premises, or to some other equally satisfac- 
tory earth connection. 


b. Aerial conductors, when grounded as above specified, 


must be effectually cut off from all apparatus within the 
building. 
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c, As an alternative to the foregoing the aerial conductors 
may be permanently connected at all times to earth in the 
manner specified above, through a _ short-gap lightning 
arrester. 

The arrester must have a gap of not over .015 inch be- 
tween brass or copper plates not less than 2% inches in length 
parallel to the gap and 1% inches the other way, with a thick- 
ness of not less than one-eighth of an inch; it must be 
mounted upon incombustible, non-absorptive, insulating 
material of such dimensions as to give ample strength. Other 
approved arresters of equally low resistance and equally sub- 
stantial construction gay be used. 


d. In cases where the aerial is grounded as specified in 
Rule “a,” the switch employed to connect it to ground must 
not be smaller than a standard 100 ampere knife switch. 


e. Where supply is obtaired direct from a street service, 
the circuit must be installed in approved metal conduit, or 
armoured cable must be used. 7 


f. In order to protect the supply system from high 
potential surges, there must be connected in circuit, either, a 
transformer having such a ratio that the potential on the 
secondary leads will not exceed 650 volts, or two condensers 
in series must be connected across the line. 

The capacity of the condensers must not be Jess than one 
half micro-farad, and the connection between them must be 
permanently and effectually grounded. 


VII. ELECTRIC RAILWAY WORK 
1, Car Wiring and Equipment of Cars 
a. PROTECTION OF CAR BODY, ETC. 


1, The under side of the car bodies must be protected by 
approved fire-resisting, insulating material, not less than one- 
eighth inch in thickness, or by sheet iron or steel, not less 
than .o4 inch in thickness, as specified in the following para- 
graphs, Nos. 2, 3 and 4. 
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This protection must be provided over all electrical 
apparatus, such as motors with a rating of over 75 h.p. each, 
resistances, contactors, lightning arresters, air-brake motors, 
etc. and also where wires are run, except that protection 
may be omitted over wires designed to carry 25 amperes or 
less if they are encased in metal conduit. 


2. Over motors of more than 75 h.p. each, fire-resisting 
material, or sheet iron or steel, must extend not less than 
eight inches beyond all edges of openings in the motors, and 
not less than six inches beyond motor leads on all sides. 


3. Over resistances, contactors and lightning arresters, 
and other electrical apparatus, excepting when amply pro- 
tected by their casing, fire-resisting material, or sheet iron or 
steel, must extend not less than eight inches beyond all edges 
of the devices. 


4. Over conductors not encased in conduit, and con- 
ductors in conduit when designed to carry over 25 amperes, 
uniess the conduit is so supported as to give not less than 
one-half inch clear space between the conduit and the car, 
fire-resisting material, or sheet iron or steel, must extend at 
least six inches beyond conductors on either side. 


The fire-resisting, insulating material, or sheet iron or 
steel, may be omitted over cables made up of flame-proof 
braided outer covering when surrounded by one-eighth inch 
flame-proof covering, as called for by Rule “i,” paragraph 4. 


5. In all cases fire-proof material or sheet iron or steel 
must have joints well fitted, be securely fastened to the sills, 
floor timbers and cross braces, and have the whole surfazte 
treated with a water-proof paint. 


6. Cut-out and switch cabinets must be substantially made 
of metal. 


b. WIRES, CABLES, ETC. 


1. All conductors must be stranded, the allowable cur- 
Tent-carrying capacity being determined by Table “A,” 
“Conductors.” 
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Exception may be made in the case of motor, troifey and 
resistance leads, which must in no case have a current-carry- 
ing capacity less than that of No. 7 B. and S. gauge copper 
wire, heater circuits not less than that of No. 12 B. and S. 
gauge copper wire, and lighting and other auxiliary circuits 
not less than that of No. 14 B. and S. gauge copper wire. 


The current used in determining the size of motor, trolley 
and resistance leads shall be the per cent. of the full load 
current, based on one hour’s run of the motor, as given 
by the following table: 


| 

Size of each Motor ‘Motor Leads pioeit | “Treads 
| 

75 h.p. or lesS.....e.500. ; 50% | 40% 15% 
| 

Oxet 75 Hepes ches | 45% | 35% | 15% 


Fixture wire will be permitted for wine approved clus- 
ters. 


2. Must have an insulation and braid approved for use 
for the potential employed. 


3. When run in metal conduit, must be protected by zn 
additional braid. ; 

Where conductors are laid in conduit, not being drawn 
through, the additional braid will not be required. 


4. Must have an approved rubber covering (except that 
tape may be substituted for braid) and be protected by an 
additional flame-proof braid at least one thirty-second of 
an inch in thickness, and the outside must be saturated with 
a preservative flame-proof compound. 

Observance of this rule is not necessary in the case of 
wires run in conduit or metal moulding, or made up into 
cables surrounded by one-eighth inch flame-proof covering. 
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The preservative flame-proof compound may be omitted 
from motor leads on motors so enclosed that flame cannot 
extend outside of the casing. 


5. Must be so spliced or joined as to be both mechanically 
and electrically secure without solder. The joints must be 
soldered and covered with an insulation equivalent to that on 
the conductors. 


Joints made with approved splicing devices and those con- 
necting the leads at motors, plows or third-rail shoes need 
not be soldered. 


6. All connections of cables to cut-outs, switches and fit- 
tings, except those to controller connection boards, when 
designed to carry over 25 amperes, must be provided with 
lugs or terminals soldered to the cable, and securely fastened 
to the device, by bolts, screws or by clamping; or, the end 
of the cable, after the insulation is removed, must be dipped 
in solder and be fastened into the device by at least two set 
screws having check nuts. 


7- All connections for conductors to fittings, etc., designed 
to carry less than 25 amperes, must be provided with upturned 
lugs that will grip the conductor between the screw and the 
lug, the screws being provided with flat washers; or with 
block terminals having two set screws, and the ends of the 
conductors must be dipped in solder. 


Soldering, in addition to the connection of the binding 
Screws, is strongly recommended, and will be insisted on 
when the above requirements are not complied with. 


This rule is only to apply to circuits where the maximum 
potential is over 25 volts and the current exceeds 5 amperes. 


c. CUT-OUTS, CIRCUIT-BREAKERS, ETC, 


1. All cut-outs and switches having exposed live metal 
parts must be located in metal cabinets. Cut-outs and 
switches, not in metal boxes or in cabinets, must be mounted 
on fire-resisting, insulating material, of not less than one- 
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fourth inch in thickness, which must project at least one-half 
inch beyond all sides of the cut-out or switch. 


2. Cut-outs must be of the approved cartridge or approved 
blow-out type. 


3. All switches controlling circuits of over 5 ampere rat- 


ing must be of approved single-pole, quick-break or approved 
magnetic blow-out type. 


Switches controlling circuits carrying 5 amperes or less 
may be of the approved single-pole, double-break, snap type. 


4. A cut-out must be placed as near as possible to the cur- 
tent collector, so that the blowing of the fuse in this cut-out 
will cut off all current from the car. 


When cars are operated by metallic return circuits, with 
circuit-breakers connected to both sides of the circuit, no 
fuses in addition to the circuit breakers will be required. 


d, CONDUIT o 


When from the nature of the case, or on account of the 
sise of the conductors, the ordinary pipe and junction box 
construction ts not permissible, a special form of conduit 
system may be used, provided that the general requirements as 
given below are compled with, 


x. Metal conduits and outlet and junction boxes must be 
constructed in accordance with standard requirements, except 
that the conduit for lighting circuits need not be over five- 
sixteenths inch internal diameter and one-half inch external 
diameter, and for heating and air motor circuits need not be 
over three-eighths inch internal diameter and nine-sixteenths 
inch external diameter, and all conduits where exposed to 
dampness must be water-tight. 


2, Must be continuous between, and be firmly secured into, 
all outlet or junction boxes and fittings, making a thorough 
mechanical and electrical connection between same. 
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3. Metal conduits, where they enter all outlet or junction 
boxes and fittings, must be provided with approved bushings 
fitted so as to protect cables from abrasion. 


“ 


4. Except as noted in Rule “i,” paragraph 2, must have 
the metal of the conduit permanently and_ effectually 
grounded. 


5. Junction and outlet boxes must be installed in such a 
manner as to be accessible. 


6. All conduits, outlets or junction boxes and fittings must 
be firmly and substantially fastened to the frame-work of 
the car. : 


e. MOULDING 


1. Only approved metal moulding may be used, except 
as specified in Rule “i,” paragraph 2. (See Rules on “ Mould- 
ing Work,” Section “ B.”). 


z. When constructed of fire-resisting, insulating material, 
as permitted in Rule “i,” paragraph 2, the backing must not 
be less than one-fourth inch in thickness and be of a width 
sufficient to extend not less than one inch beyond the con- 
ductors at the sides. 


The capping, which must not be less than one-eighth inch 
in thickness, must cover and extend at least three-fourths 
inch beyond conductors at either side. 

The joints in the moulding shall be mitred to fit close, the 
whole material being firmly secured in place by screws or 
nails, and treated on the inside and outside wth a water- 
proof paint. 

When fire-resisting moulding is used over surfaces already 
protected by one-eighth inch fire-resisting, insulating material 
no backing will be required. 


f. LIGHTING AND LIGHTING CIRCUITS 


1. Each outlet must be Provided with an approved re- 


ceptacle, or an approved cluster. No lamp consuming more 
than 128 watts must be used. 


SannnnenSienenneemnentiinmmeneemmecememest eit meee CT a ie: 
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2. Circuits must be run in approved metal conduit, or 
approved metal moulding. 


3. When metal conduit is used, except for sign lights, all 
outlets must be provided with approved outlet boxes. 


4. At outlet boxes, except where approved clusters are 
used, receptacles must be fastened to the inside of the box, 
and the metal cover must have an insulating bushing around 
the opening for the lamp. 


5. The exposed metal parts, of all electrical fittings and 
fixtures, which do not carry current, (except covers which are 
lined, such as those of sockets, snap switches, receptacles, 
etc.) must be permanently and effectually grounded. 


g. HEATERS AND HEATING CIRCUITS 


1. Panel heaters must be so constructed and located that 
when heaters are in place, all current-carrying parts will be 
at least four inches from all woodwork. 


Heaters for cross seats must be so located that current- 
carrying parts will be at least six inches below the under- 
side of the seats, unless the underside of the seat is pro- 
tected by fire-resisting, insulating material of not less than 
one-fourth inch thickness, or by .o4 inch sheet metal with one 
inch air space over it, when the distance may be reduced to 
three inches. 


Truss plank heaters must be mounted on fire-resisting, 
insulating material of not less than one-fourth inch thickness, 
the legs or supports for the heaters providing an air space 
of not less than one-half inch between the back of the heater 
and the insulating material. ° 


2. All circuits must be run in approved metal conduit or on 
porcelain knobs and cleats. 


The latter method of wiring will only be allowed if the 
location of the conductors be such as to provide an air space 
of not less than two inches on all sides except the surface 


114 RULES AND REGULATIONS 


wired over. The knobs and cleats must be mounted on fire- 
resisting, insulating material of not less than one-quarter 
inch thickness, extending at least three inches beyond the 
conductors on either side, the supports raising conductors 
not less than one-half inch from the surface wired over, and 
being not over twelve inches apart. 


h, AIR-PUMP MOTOR AND CIRCUITS 


1. Circuits must be run in approved metal conduit or in 
approved moulding. 


If run below the floor of the car they may, as an alter- 
native, be supported on porcelain knobs or cleats, provided 
that the supports raise the conductors at least one-half inch 


from the surface wired over and are not over twelve inches 
apart. 


2. Automatic control must be enclosed in an approved 
metal box. The air-pump and motor, when enclosed, must 
be in an approved metal box or a wooden box lined with 
metal of not less than one-thirty-second inch in thickness. 


When conductors are run in metal conduit, the boxes sur- 


rounding the automatic contro] and air pump and motor may 
serve as outlet boxes. 


i. MAIN MOTOR CIRCUITS AND DEVICES, 


x. Conductors connecting between trolley stand and main 
cut-outs or circuit-breakers in hood must be protected, where 
wires enter the car, to prevent ingress of moisture. 


2. Conductors connecting between the third-rail shoes on 
the same truck must be supported in an approved frre-resist- 
ing, insulating moulding, or in approved iron conduit sup- 
ported by soft rubber or other approved insulating cleats. 


3. Conductors on the underside of the car, except as noted 


in paragraph 4, must be supported in accordance with one 
of the following methods:— 
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a. Must be run in approved metal conduit, junction boxes 
being provided where branches in conduit are made, and 
where conductors leave conduit the point of issue must be 
equipped with a suitable condulet or equivalent fitting. 


b. Or must be run in approved fire-resisting, insulating 
moulding. 


c. Or mtist be supported by insulating cleats, the sup- 
ports being not over twelve inches apart. 


4. a. Conductors, with flame-proof braided outer covering, 
connecting between controllers at either end of the car, or 
between controllers and contactors, may be run as a cable, 
provided that the cable, where exposed to the weather, is 
encased in a canvas hose or in canvas tape, which must be 
thoroughly taped or sewed at the ends, where taps from the 
cable are made, and also where the hose or tape enters the 
controllers. 


b. Conductors, with or without flameproof braided outer 
covering, connecting between controllers at either end of 
the car, or between controllers and contactors, may be run as 
a cable, provided that the cable, throughout its entire length, 
is surrounded by one-eighth inch flame-proof covering, 
thoroughly taped or sewed at ends or where taps from the 


cable are made, and that the flame-proof covering enters the 
controllers. 


c. Cables, where run below the floor of a car, may be sup- 
ported by approved insulating straps or cleats. Where run 
above the floor of the car, they must be in a metal conduit 
or metal channel, painted or galvanized both inside and out, 
and where this channel is so placed as to be exposed to water, 
as by washing of the car floor, it must either be water-proof 
or so arranged that water will readily drain out. 


d. Canvas hose or tape or flame-proof material surrounding 
cables after conductors are in same, must have not less than 
two coats of water-proof insulating material. 
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5. Motors must be so drilled that, on double truck-cars, 
the connecting cables can leave them on the side nearest to 
the king boit. 


6. Resistances must be so located that there will be at 
least a six-inch air space between resistances proper and the 
fire-resisting material of the car. 

They must be mounted on iron supports, being insulated 
therefrom by incombustible bushings or washers, the sup- 
ports must have at least two inches of insulating surface be- 
tween them and the metal work of the car; or the resistances 
may be mounted on hardwood bars, supported by iron 
stirrups, which bars must have not less than two inches of 
insulating surface betwcen the foot of the resistance and the 
metal stirrup, the entire surface of the bars being covered 
with at least one-eighth inch fire-resisting, insulating material. 


b. The insulation of the conductor, for about six inches 
from the terminal of the resistance, must be replaced, if any 


insulation be necessary, by a porcelain bushing or asbestos 
sleeve. 


7. Controllers must be raised above the platform of the 
car by a hardwood block not less than one inch in thick- 
ness, the block being fitted and painted to prevent moisture 
from working in between it and the platform, 


j. LIGHTNING ARRESTERS 


1. Must preferably be so located as to protect all auxiliary 
circuits in addition to main motor circuits. 


2. The ground conductor must have a current-carrying 
capacity not less than that of No. 6 B. and §S. gauge copper 


wire, and be run with as few kinks and bends as possible, and 
must be securely grounded. 


k. GENERAL RULES 


1. When passing through floors, conductors or cables must 
be protected by approved incombustible, non-absorptive, in- 


sulating bushings, which must fit the conductor or cable as 
closely as possible. . 
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2. Metal moulding must never be concealed (except where 
readily accessible), and must not be exposed to moisture. 


3. Short bends in conductors must be avoided where 
possible. 


4. Sharp edges in conduit or in moulding must be 
smoothed to prevent injury to conductors. 


2. Car Houses 


a. The trolley wires must be securely supported on insula- 
ting hangers. 


b. The trolley hangers must be placed at such a distance 
apart that, in case of a break in the trolley wire, contact with 
the floor cannot be made. 


c. Must have an emergency cut-out switch located at a 
proper place outside of the building, so that all the trolley 
wires in the building may be cut out at one point, and line 
insulators must be installed, so that when this emergency 
switch is open the trolley wire will be dead at all points 
within one hundred feet of the building. The current must 
be cut off from the building when not needed for use in the 
building. 

This may be done by the emergency switch, or, if pre- 
ferred, a second switch may be used which will cut off all 
current from the building, but which need not cut off the 
trolley wire outside, as would be the case with the emergency 
switch. 


d. All lamps and stationary motors must be installed in 
such a way that one main switch will control the whole of 
each installation, lighting and power, independently of the 
main cut-out switch called for in Rule “c.” 
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e. Where current for lighting and stationary motors is 
taken from a grounded trolley circuit, the following special 
rules must apply:— 


1. Cut-outs must be placed between the non-grounded 
side and the lights or motors which they are to protect. No 
set or group of incandescent lamps requiring over 2,000 watts 
must be dependent upon one cut-out. 


2. Switches must be placed between the non-grounded 
side and the lights or motors which they are to protect. 


3. All rails must be bonded at each joint by a con- 
ductor having a current-carrying capacity at least equivalent 
to that of a No. o, B. and S. gauge annealed copper wire, and 
all rails must be connected to the outside ground return cir- 
cuit by a copper wire of not less than No. o, B. and S. gauge, 
or by equivalent bonding through the track. All lighting, 
and stationary motor circuits, must be thoroughly and per- 
manently connected to the rails, or to the wire leading to 
the outside ground return circuits. 


f. All pendant cords and portable conductors will be con- 
sidered as subject to hard usage. 


g. Except as provided in Rule “e,” all wiring and ap- 


paratus must be installed in accordance with the rules in 
Section “ B.” 


h. Must not have any system of feeder distribution cen- 
tring in the building. 


i, Cars must not be left with the trolley in electrical con- 
nection with the trolley wire. 


SECTION D 


TESTING 


Wiring in any building must test free from grounds, ie., 
the complete installation must have an insulation resistance 
between conductors and between all conductors and the 
ground (not including attachments, socket receptacles, etc.), 
not less than that given in the following table:— 


Up to 5 amperes ............ 4,000,000 ohms 
e Io amperes ........... 2,000,000 “ 
“ 25 amperes............ 800,000 “ 
“ 50 amperes............. 400,000 “ 
a 100 amperes ............ 200,000 “ 
e 200 amperes ............ Io0,000 =“ 
es 400 amperes............. 50,000 “ 
" 800 amperes............. 25,000 “ 
7 1,600 amperes ............ 12,500 “ 


The test must be made with all cut-outs and safety devices 
in place. If the lamp sockets, receptacles, fixtures, etc., 
are also connected, only one-half of the resistances specified 
in the table will be required. 


While it is possible, under favorable conditions, to obtain 
the foregoing insulation resistances, it has been found that 
it is in many cases difficult to do so, particularly in a new 
building in which there is a certain amount of moisture 
present. Where favorable conditions do not obtain, and 
where it is otherwise clearly evident that the work is satis- 
factory, rigid compliance with the rule will not be asked for, 
and the Commission may modify the requirements of the rule 
to an extent commensurate with the conditions. 
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SECTION E 
GROUNDING 


GROUNDING OF LOW-POTENTIAL CIRCUITS 

The grounding of low-potential circuits under the follow- 
ing regulations is only allowed when such circutts are so 
arranged that, under norimal conditions of seravice, there wil 
be no passage of current along the ground wire. 


1. Direct-Current 3-Wire Systems 


a. The neutral wire must be grounded, and the following 
rules must be complied with:— 

x. The ground connection must include all available 
water and gas pipe systems, and must be made at the central] 
station, 

2. In underground systems the neutral wire must also 
be grounded at each distributing box, through the box. 

3. In overhead systems the neutral wire must be 
grounded at least every 500 feet in the manner set forth in 
Rules “c” to “g” below. 

4. The ground wire in direct-current three-wire systems 
must not, at central stations, be smaller than the neutral wire 
and not smaller than No. 6 B. and S. gauge elsewhere. 


2. Alternating Current Secondary Systems 


b. Transformer secondaries of distributing systems (ex- 
cept where supplied from private industrial power or light- 
ing plants where the primary voltage does not exceed 650 
volts)* must be grounded provided the maximum difference 
of potential between the grounded point and any other point: 
in the circuit does not exceed 150 volts, and may be groundec 
when the maximum difference of potential between thi 
grounded point and any other point in the circuit exceed: 


150 volts. In either case the following rules must be com 
plied with:— 


*The interpretation of this clause as to the meaning o 
private industrial or lighting plant to be decided by th: 
Commission in all cases? 
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1. The ground connection must be made at the neutral 
point or wire, whenever the neutral point or wire is accessible. 


2. When no neutral point or wire is accessible, one side 
of the secondary circuit must be grounded. 


3. Ground connections must be at the transformers and 
may also be made at individual services, if desired; when 
transformers feed systems having a neutral wire, the neutral 
wire must also be grounded at least every 500 feet. 


c. When the ground connection is inside of any building 
or the ground wire is inside of, or attached to, any building 
(except central or sub-stations) the ground wire must be 
of copper and have an approved rubber insulating covering 
as required for potentials from 10 to 650 volts, 


d. The ground wire must never be less than No. 6 B. and 
S. gauge, and on any three-phase system, must have a carry- 
ing capacity equal to that of any one of the three mains. 


In connecting a ground wire to a piping system, the wire — 
should be sweated into a lug attached to an approved clamp, 
the latter being firmly bolted to the pipe after all rust and 
scale have been removed; or the wire may be soldered into 
a brass plug and the plug forcibly screwed into a pipe fitting, 
or where the pipes are cast iron, into a hole tapped into 
the pipe itself. For large stations, where connecting to 
underground pipes having bell and spigot joints, it is well 
to connect to several lengths, as the pipe joints may be of 
rather high resistance. . 

Where ground plates are used, a No. 16 Stubb’s gauge 
(No. 14 B. and S. gauge) copper plate, about 3 feet by 6 
feet in size, with about 2 feet of crushed coke or charcoal 
about pea size, both under and over it, would make a ground 
of sufficient capacity for a moderate sized station, and would 
probably answer for the ordinary sub-station or bank of 
transformers. For a large central station, a plate with con- 
siderably more area might be necessary, depending upon the 
other underground connections available. The ground wire 
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should be rivetted to the plate in a number of places, and 
soldered for its whole length. Perhaps, even better than a 
copper plate, is a cast-iron plate with projecting forks, the 
idea of the fork being to distribute the connection to the 
ground over a fairly broad area, and to give a large surface 
contact. The ground wire can probably best be connected 
to such a cast iron plate by soldering it into brass plugs 
screwed into holes tapped in the plate. In all cases the 
joints’ between the plates and the ground wire should be 
thoroughly protected against corrosion by painting with 
waterproof paint or some equivalent. 


e. The ground wire should, except for central stations 
and transformer sub-stations, be kept outside of the buildings 
as far as practicable, but may be directly attached to a build- 
ing or pole by cleats or straps, or supported on porcelain 
knobs. Staples must never be used. The wire must be car- 
ried in as nearly a straight line as possible, avoiding kinks, 
coils and sharp bends, and must be protected where exposed 

‘to mechanical injury. 


This protection must be secured by the use of approved 
conduit or its equivalent. The ground wire on the outside 
of a building, must be in conduit at all places where it is 
within seven feet from the ground, unless suitably protected 
in some equivalent manner. 


f. The ground connections for central stations, trans- 
former sub-stations and banks of transformers, must be per- 
manent and effective and must include all available under- 


ground piping systems, including the lead sheath of under- 
ground cables. 


g. For individual transformers and building services the 
ground connection may be made as in Rule “e,” or may be 
made to water-piping systems running into buildings. This 
connection may be made by carrying the ground wire into 
the cellar and connecting it to the street side of all meters, 
main cocks, etc. 
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Where it is necessary to run a ground wire through any 
part of a building, unless run in approved conduit, it must 
be protected by porcelain bushings, through walls or parti- 
tions and generally treated in the same manner as “low 
potential” electric lighting wires. 


h. Where the maximum difference of potential between 
the grounded point and any other point of the circuit exceeds 
150 volts, grounding may, be required, but such grounding 
must not be made without special permission. (See exception 
in Rule “b.”) 


3. Grounding of Conduit, Etc. 


Ground wires, except for lightning arresters, must be of 
copper, and must have a sectional area in accordance with the 
following table:— 


Size of Ground 
Wire required 


B. and 8S. gauge 
For grounding all interior conduits, ser- . 
vice pipes, and metal moulding, and 
where the largest wire in circuit is not 


larger than No. o, B. and S. gauge .... No. 10 
Where the largest wire is greater than 

No. 0, B, and S. gauge ................ No. 4 
For generator and motor frames, trans- 

former cases and switchboard frames. No. 6 
For covers of small apparatus .......... No. 10 


Ground connections for conduit must not be used as a 
ground connection for any electric circuit; the connections 
for the two must be kept entirely separate though the same 
ground may be used. 


SECTION F 


MAINTENANCE AND OPERATION 


a. All electrical installations must be kept in proper work- 
ing condition and repair. 


To ensure safety of operation, it is necessary to maintain 
all parts in good condition, to replace or properly repair 
broken insulators, covers, guards, lost parts, etc., and to 
maintain good contact on all switches, fuses, etc., and gener- 
ally to keep every portion of an installation thoroughly effec- 
tive for the purpose for which it is intended. Special atten- 
tion is here drawn to ground connections. These must, 
wherever employed, be considered as an essential part of an 


installation, and the foregoing remarks, therefore, apply with 
equal force. 


Alterations or extensions to existing installations must 
comply in all details with the rules laid down in the fore- 
going sections. 


b. Adequate precautions must be taken to prevent any 
apparatus, conductor, etc., from being accidentally or inad- 


vertently electrically charged when any person is working 
thereon. 


The precautions adopted must be adequate, i.e., in some 
cases it will be sufficient to take out the switch and hang a 
notice on it to warn others not to touch it; in other instances 
it will be necessary to either station a man near the switch 
to sce that no one touches it, to put a lock on the switch, 
or to take other equally effective measures. 


c. Repairs or alterations must not be carried out on any 


live circuits unless the conditions do not permit an interrup- 
tion of the circuit. 
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In some instances, for example where apparatus on a dis- 
tribution board needs attention, it may be impracticable to 
make the whole board dead, or it may be necessary to work 
upon an oil switch, the terminals on the generater side of 
which cannot be conveniently made dead; exceptions may be 
made in these and similar instances. In premises containing 
explosive materials, repairs or alterations must never be car- 
ried out on any live circuit. 


d. Where necessary, insulating stands, mats, tongs, span- 
ners, boots, gloves, etc., must be provided and must be main- 
tained in good condition. 


Local conditions will, to some extent, decide under what 
circumstances such appliances are necessary, e.g., with installa- 
tions supplied at pressures up to 300 volts, the danger from 
shock is small, but at higher potentials and especially where 
there is danger of shock by standing upon a damp floor, or 
touching other conducting material, rubber mats, rubber 
gloves and other appliances will be essential. 


e. Inflammable material must be kept at a distance of at 
least one foot from any apparatus or fittings, except in cases 
where these are provided with covers or other effective pro- 
tection. 


For example, silks, lace curtains, etc., must not be placed 
near to incandescent lights; and oil, gasoline, excelsior and 
shavings, etc., must not be placed near any motor, lamps or 
apparatus in which heat is generated or in which sparking is 
liable to occur. 


f. Passageways around switchboards, motors, or apparatus 
must be kept clear of any obstruction. 


The passageways around switchboards, etc., not normally 
being used for other purposes, are frequently looked upon 
as convenient places in which to store waste, cans of oil, 
packing cases, etc. This is a dangerous practice, not only 
from the point of view of fire, but also becatise such articles 
seriously interfere with the operation of, or any repairs or 
alterations to, the switchboard, etc. 
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g. All those parts of premises containing electrical ap- 
paratus requiring attention while in operation, must be 
adequately lighted. 

Efficient lighting is essential, if electrical apparatus has 
to be attended to while it is alive. 

The switches for the lights called for in this rule must 
be outside the danger zone, e.g., lights may be needed in the 
pit of a large motor, but the switches must be situated at 
some point outside the pit. 


h. A competent man must be kept on duty where genera- 
tors are operating. 


i. Where potentials exceeding 650 volts are employed, a 
notice of a permanent character must be placed where it will 
be observed by those concerned, forbidding anyone to work 
on any apparatus or conductors without either having them 
made dead, or, if this be not possible, without using rubber 
gloves, insulated spanners, rubber mats, etc., and taking all 
such precautions as may, under the circumstances, be neces- 
Sary to prevent danger. 


The use of rickety boxes, stools, unserviceable ladders, 
etc., must be strictly forbidden. 


The appliances referred to by the rule must be kept always 
in the same place, which must be.convenient and central, so 
that those concerned will know where to find them. 


j. In all premises in which electrical energy of a higher 
potential than 300 volts is used, instructions as to treatment 
of persons suffering from electric shocks must be fixed in 
plain view in some prominent situation. 


Instructions for Resuscitation will be found at the end of 
this book. 


SECTION G 


DEFINITIONS 


In these Regulations, the following terms shall be inter- 
preted in the sense herein defined. Other words or terms 
used, which are not specifically defined shall be interpreted 
in their usually accepted sense. 


“Accessible” means not only that any equipment, appar- 
atus, etc., to which the term is applied, shall be within easy 
reach, but that it must also be safe for anyone to get at. 

For example, a switch may be placed in a position within 
reach, but in order to operate it, one may have to stoop under 
a running belt, or reach over a machine, etc.—such a position 
will not be considered as “accessible” or “easy of access.” 


“TInaccessible” or “remote from access” means that any 
equipment or apparatus, etc., to which the term is applied, 
shall be so placed that unauthorized persons cannot, except 
deliberately, touch or tamper with it. 


“ Concealed,” in reference to wiring, means wiring on in- 
sulators or knobs and tubes installed in partition walls or 
between floors and ceilings, etc., in such a manner that it 
cannot be inspected after it is covered in. The word is not 
intended to refer to mere concealment from view by means 
which would allow of inspection being made when required. 


“Insulator” or “ Insulation,’ means such insulator or in- 
sulation as may be adequate to effectually obtain the desired 
end in any particular case. 


“Combustible” means that the materials to which the 
term is applied will ignite, and burn or smoulder. ~ 


“ Fire-proof” means incapable of being ignited, or even 
of smouldering. 
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“Inflammable material” means any material which will 
readily burst into flame, e.g., wood shavings, oils, light 
draperies, celluloid, ete. 


“Damp places” are any premises, room or portion thereof, 
in which the presence of moisture, either permanently or 
intermittently, is such as would injuriously affect the insula- 
tion of an installation suitable for ordinary conditions, and 
would greatly increase the risk of shock and fire, owing to the 
reduced insulation resistance to ground and between con- 
ductors. 


“Premises containing corrosive liquids or vapors” means 
any premises, room or portion thereof, in which an installa- 
tion would be subjected to injurious chemical action due to 
the presence of such liquids or vapors. 


“Premises containing explosive materials” means any 
premises, room or portion thereof, in which explosive 
materials, in solid, liquid, pulverized or gaseous form are ex- 
posed in such a way as to constitute risk of fire or explosion. 


The term ‘“ Theatre” shall mean a building, or that part 
of a building, regularly or frequently used for dramatic, 
operatic, moving picture or other performances or shows, 


or which has a stage for such performances used with scenery 
or other stage appliances. 


“Supply Authority.”—By this term is meant any person, 
company or corporation, municipal or otherwise, supplying 
electrical energy for other than his or their own use. 


“ Switchboards.”—By this term is meant a collection of 
switches and other controlling, regulating and indicating 
devices, assembled together on one or more panels, all 
mounted on a suitable frame, and used for the control and 
regulation of the main sources of electrical supply. They 
are to be distinguished from “ panels” on which are grouped 
fuses and switches used for the control of branch circuits 
throughout a building, and which are placed at the various 
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branch distribution centres, or used for the control of indi- 
vidual apparatus such as motors, vapor lamps, rectifiers, etc. 


“Maker’s name” means, either the name of the actual 
manufacturer, or that of a responsible jobber or other dis- 
tributor who has duly notified the Commission, in writing, 
of his intention of selling certain specified articles under his 
own name. 


“ Permission” or “ Special permission ” means the express 
permission, in writing, of the Commission, to do, or to refrain 
from doing, something which is contrary to the rule in con- 
nection with which the term is used. 


By the word “ Commission ” is meant the Hydro-Electric 
Power Commission of Ontario. 
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INSTRUCTIONS ON RESUSCITATION 
FROM ELECTRIC SHOCK* 


TREATMENT FOR ELECTRIC SHOCK 


An accidental electric shock usually does not kill at once, 
but may only stun the victim and for a while stop his breath- 
ing. 


The shock is not likely to be immediately fatal, because:— 


a. The conductors may make only a brief and imperfect 
contact with the body. 


b. The skin, unless it is wet, offers high resistance to the 
current. 


Hope of restoring the victim lies in prompt and continued 
use of artificial respiration. The reasons for this statement 
are:— 


a. The body continuously depends on an exchange of air, 
as shown by the fact that we must breathe in and out about 
fifteen times a minute. 


b. If the body be not thus repeatedly supplied with air, 
suffocation occurs. 


c. Persons whose breathing has been stopped by electric 
shock have been reported restored after artificial respiration 
has been continued for approximately two hours. 


The Schafer, or “ prone pressure,” method of artificial res- 
Piration, slightly modified, is illustrated and described in the 
following resuscitation rules, The advantages of this method 
are.— 


a. Easy performance; little muscular exertion is required. 


b. Larger ventilation of the lungs than by the supine 
method. 
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c. Simplicity; the operator makes no complex motions, 
and readily learns the method on first trial. 


d. No trouble from the tongue falling back into the air 
passage. . 


e. No risk of injury to liver or ribs, if the method be exe- 
cuted with proper care. 


Aid can be rendered best by one who has studied the rules 
and has learned them by practice on a volunteer subject. 
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INSTRUCTIONS FOR RESUSCITATION 


FOLLOW THESE {NSTRUCTIONS EVEN IF THE VICTIM 
APPEAR DEAD 


I. Break the Circuit Immediately 


1. With a single, quick motion, separate the victim from 
the live conductor. In doing so, avoid receiving a shock your- 
self. Many have, by their carelessness, received injury in 
trying to disconnect victims of shock from live conductors. 


OBSERVE THE FOLLOWING PRECAUTIONS 


a. Use a dry coat, a dry rope, a dry stick or board, or any 
other dry son-conductor to move either the victim or the 
wire, so as to break the electrical contact. Beware of using 
metal or any moist material. The victim’s loose clothing, if 
dry, may be used to pull him away; do not touch the soles 
or ‘heels of his shoes while he remains in contact—the nails 
are dangerous. 

b. If the body must be touched by your hands, be sure 
to cover them with rubber gloves, mackintosh, rubber sheet- 
ing or dry cloth; or stand on a dry board or some other dry, 
insulating surface. If possible, use only one hand. 

If the victim is conducting the current to the ground, 
and is convulsively clutching the live conductor, it may be 
easier to shut off the current by lifting him than by leaving 
him on the ground and trying to break his grasp. 

2. Open the nearest switch, if that be the quickest way to 
break the circuit. 

3. If necessary to cut a live wire, use an ax or a hatchet 
with a dry, wooden handle, or properly insulated pliers. 


II. Send for the Nearest Doctor 


This should be done without a moment’s delay, as soon as 


the accident occurs, and while the victim is being removed 
from the conductor. : 
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Ill. Attend Instantly to Victim’s Breathing 


1. AS soon as the victim is clear of the live conductor, 
quickly feel with your finger in his mouth and throat and 
remove any foreign body (tobacco, false teeth, etc.). Then 
begin artificial respiration at once. Do not stop to loosen the 
patient’s clothing; cvery moment of delay is serious. 


2. Lay the subject on his belly, with arms extended as 
straight forward as possible, and with face to one side, so 
that the nose and mouth are free for breathing. (See Fig. 1.) 
Let an assistant draw forward the subject’s tongue. If pos- 
sible, avoid so laying the patient that any burned places are 
pressed upon. Do not permit bystanders to crowd about 
and shut off fresh air. 


3. Kneel straddling the subject’s thighs and facing his 
head; rest the palms of your hands on the loins (on the 
muscles of the small of the back), with the thumbs nearly 
touching each other, and with the fingers spread over the 
lowest ribs. (See Fig. 1.) 


4. With arms held straight, swing forward slowly, so that 
the weight of your body is gradually brought to bear upon 
the subject. (See Fig. 2.) This operation, which should 
take from two to three seconds, must not be violent—internal 
organs may be injured. The lower part of the chest and also 


the abdomen are thus compressed, and air is forced out of 
the lungs. 


5. Now, immediately swing backward so as to remove the 
pressure, but leave your hands in place, thus Teturning to 
the position shown in Fig. 1. Through their elasticity, the 


chest walls expand and the lungs are thus supplied with fresh 
air. 


6. After two seconds, swing forward again, Thus repeat 
deliberately, twelve to fifteen times a minute, the double 
movement of compression and release—a complete respira- 
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tion in four or five seconds. Ifa watch or clock is not visible, 
follow the natural rate of your own deep breathing—swing- 
ing forward with each expiration, and backward with each 
inspiration. While this is being done, an assistant should 
loosen any tight clothing about the subject’s neck, chest or 
waist. 


7. Continue artificial respiration (if necessary, two hours, 
or longer), without interruption, until natural breathing is 
restored, or until a physician arrives. Even after natural 
breathing begins, carefully watch that it continues. If it 
stops, start artificial respiration again. 


During the period of operation, keep the subject warm 
by applying a proper covering and by laying beside his body 
bottles or rubber bags filled with warm (not hot) water. 
The attention to keeping the subject warm should be given 
by an assistant or assistants. 


8. Do not give any liquids whatever oe mouth until the sub- 
ject is fully conscious. 
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FIRST CARE OF BURNS 


When natural respiration has been restored, burns, if 
serious, should be attended to until a doctor comes. 

A raw or blistered surface should be protected from the 
air, If clothing sticks, do not peel it off—cut around it. The 
adherent cloth, or a dressing of cotton or other soft material 
applied to the burned surface, should be saturated with picric 
acid (0.5 per cent.). If this is not at hand, use a solution of 
baking soda (one teaspoonful to a pint of water), or the 
wound may be coated with a paste of flour and water; or it 
may be protected with a heavy oil, such as machine oil, trans- 
former oil, vaseline, linseed, carron, or olive oil. Cover the 
dressing with cotton, gauze, lint, clean waste, clean handker- 
chiefs, or other soft cloth, held lightly in place by a bandage. 

The same covering should be lightly bandaged over a dry, 
charred burn, but without wetting the burned region or ap- 
plying oil to it. Do not open blisters. 
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USEFUL DATA 


a. To ascertain the full load amperes per terminal of 
alternating-current and direct-current motors. 


1, Single phase. Full load amperes per terminal 


Rated h.p. of motor x 746 x 100 x 100, 
~ Voltage x Power Factor per cent. x Efficiency per cent. 


2. For two-phase motors work out the same calculation 
and divide by two. 


3. For three-phase motors work out the same calculation 
and divide by 1.732. 

EExample:—A 3-phase 25-cycle 550-volt motor of 25 Ivp. 
rating has at full load a power factor of 90% and an efficiency 
of 88%; then— 


25 x T465 x L0G x 100 
550 x 90 x 88 x 1.732 


=practically 25 amperes per terminal at full load. 


If the power factor and efficiency be stated in the form 
“0.9 x 0.88” then leave out the 100 x 100 from the numerator 
of the calculation, this in the example given will then 
become:— 


25 x 746 
550 x 0.9 x 0.88 x 1.7382 


For direct-current motors the full load amperes= 


Rated h.p. of motor 716 x 100 
Voltage x Efficiency per cent. 


b. The size of wire for motors must be chosen with 
reference to local conditions. In the first place “ Rule b.” 
- “ Motors,” page 14, must be observed, and in any long runs 

eeard must be had to the voltage drop, which should not 
5%. 
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nm s 


STANDARD STRANDING TABLE—Continued. 


; | Diameter x ee . : 
Sing B.S] oc Bar‘Che SUMMER LMI tS 
300000 637 37 1B. &S. 
350000 680 { a ee 
400000 735 {3 ee eres 
500000 820 he es 
600000 900 {46 aoe ee 
700000 965 {3 Er 
750000 1.020 | ef ae eS 
800000 1.037 | sl : in ae 
400000 1.096 eI ; , : ay 
1000000 1.187 61 8B. &S 
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POSUINS -OL 0555 004-5 8 ee we a i howe ae a © Ee OAR ed Wwe 119 
Instructions for resuscitation .........+.sssscevcveceevere 132 
Insulator spacing, inside work .............. a Ey eal oy 
EN terior “COMGUICE i's oui eace ee: 6 ice ere p Ales oxeraroiele ace fo belie edi gvecte 70 
Ground wires fOr 1... . eee cece ee eee eee eee renee 123 
Thstallation Of sce dada seaweed worse ae RO we 70, “71, 72, 73, 74 
Iron pipe to protect wires on side walls .............-0.65 64 
Joints: 
In: CONGUCtONS: sacs he ie ea tae aes Pe Be os 46 
RS UIATING ica a eee nk ae 0p RS Keio one ee el eee Tee 39 
Knob and tube Work .......... cece eee ee eee ees 66 
Knots in flexible cord required in sockets and rosettes .... 42 
Lamps: 
PDC 5 es at 0 ot ate hig ad tera lanes Be Se Gloire eae aed are MINE Be eG 32 
Gas SHIIOU. Anes cee es Fete ae coer se, eee ee 33 
Lighting: 
LOCITIC aS 2s oy he hed nd, & Mae Hew be Va ne eae eae 101 
OUCH SS a Oia nae ees poche canes dia lest Sie 48 Sister Weietigl iad Mrieguele Miuety eres us 96 
Lighting and power from railway wires ..............+.05, 100 
Lighting systems, decorative (see Temporary Work). 
Lightning arresters: 
Grounding of ........... 0... ce eee sa sti ml eagcirar S BOW eu6 ai 10 
Enstallations (Of. cco sax cces dsekate WW ee tat ob ional des dace wate eae 10 
Low potential circuits, grounding of .......... 0... 00ers 120 
Lugs for terminal connections, when required ............. 46 
ALercury:: Vapor’ Lamps: i:. ofp. sor aa ee teak and eae ee 34 
Metal. mouldings) oc gc eects ee caters, Se hate ee 2b Wa dee soe 74 
Grounding (Of> 4.s.csscee bh ee Sab eit ba oe eed ath eee Sled eee 75 
Installation, Of > ciccies Sos coei oes tre sels BOLE cs Dave elechler eae We GA-T5 


Motors, Enclosures . ..... ccc ccc ect eee ete eee 13 
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Moulding: : 
Metal, grounding of 
Metal, installation of 
Not permitted in damp or wet places 


WAT eS OEM si5 Siaie 6 Sie ee wie SS oate bo SE Big Sere wn ow wes ee 
Wood, installation of not permitted ............ “4 
Moving picture equipment ..........-. Tuieaneuawianate 
Multiple series SYStEMS ....... cece eee eect eter eeneee 
Netting required on arc lamps, Wire ..................000. 33 
Number of services permitted in any building ..;....... 33 
Open WAPI 656-245. sie e eed e6 Fea ya. esararst eye eOasalon 8 ola bre ks 66 
Outlet boxes . ..........-8 eT eer en ie loo 
Recommended for “knob and tube” work 70 
Required for flush switches .... 28 
Outlet Boxes or Plates ............ 71 
To be used with interior conduits 71 
Power from railway wires, lighting and ................. 100 
FP OUTADIG JAIMIE: 80.05 5 oo 60.9 ebewhe awa babs oak heidi oe an ere $5 
Ranges, Cooking: «00.5. 605 je sis iviesesigee onde claves bsiieve k 31 
Resistance boxes (see Rheostats). 
Resistance, insulation ........... 119 
Resistance used with constant poten 29 
Resuscitation, Instructions for 132 
Rheostats, resistance boxes : 3 
Rigid metal conduit ...... -- 141 
Running’ boards ....... fe we ace.ae 64 
Construction of ........... aro 64 
Where required 64 
Sockets and receptacles in damp or dangerous places ... 24, 50 


Screws or nails to fasten cleats and knobs 


Snap switches 
Sockets: 
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. Page 
Switches: a 
Emergency, for car houses ..........+. sea Stanite wie ie onatuact » 117 
Flush, installation Of ....... cece eee eee eee sce eersees 28 
In damp placeS ......-e2cceereeee Sa seseer atte aon ace & endive @salare 80 
Indicating, when required ........ cece eee e eee sercecees 31 
Installation of . ....eeeeenee Pere eee er ee ee : 31 
Multiple-pole, when required ...............-4. 17, 25, 28, 31 
Must disconnect all wires on circuit .........---e0+0% 28 
I OLVACE seccas-g. he sua h occ sorlend weogavacaceleilsl oa) wjieien @falerd a ocean e reer 51 
Single-pole, when not permitted ...........-- 17, 25, 27, 28, 31 
Single-throw, requirements regarding mounting ...... 24 
Snap, sub-bases, installed with ...........-- cece eeeee 65 
Snap, when preferred .... ccc ce cs eee rece cc cst crececcce 25 
Time. ..0 et aes 8 gs asec tueGo ie; a foS0 % joes aha toie o%Ws dnnsls savolGs oie 45 8 WONG. ONE 28 
Sable of Voltabe Arey ..5i5 e655 stead eee ee Okie ye tenes fone 138 
Telegraph, telephone and signal circuits ................. 101 
TSMNOFATYS DWOLPK. ccc iis or erS¥ wae boatarsnd elayevel at deg? otk Sip se eieiedel velo boevens 99 
Testing for ZroundS ...... ccc cece reece ee ee cee reese es euee 9, 119 
Testing of insulation resistances of completed systems.... 119 
Theatre and moving picture establishment wiring ........ 87 
AUUOYIUY oa cowl eee oa REGEN Sembee awe See Re ee SEY 94 
Border cableS .  ..cc ccc cc cence cence eer sccsvessvnse 89 
Border and proscenium lights ......... 0 .e eee eee eens 89 
BUNCHES! 6 feiss veces Seevinscond ot alter ace vierce dG “Sila ei gatas al oarceni Wile wien ehcol sie leis wehasae 92 
Control] for stage flUeS ... cece eee ee eee eee eens 90 
Curtain: Motors este. cee snd cies eaience onine ecb nade dn ateces 4 90 
Dressitie POOMS:. 64.4. 0s nig oe ee ee ee lek Male ee ee 90 
Wootllents snk vase cs EEO as Vee 88 
LAGS IMO SCONETY odie c awa ek se Nie oh hae eee EWES 93 
Moving picture equipment oe 94 
Pin-plug connectors ............e0006. bed ; 93 
Portable eoOnductoOrs «<6 okceeccen hl eae ded yeaa was iid 93 
Portable equipment 2... . 0. cece eee eee eee ees - 90 
Portable plugging boxes 92 
Scene GOcKS: 2 pecs cee bs Ceres ae RE ae MONEE ORE Re ES Oe 0 
Services 6 eo cccd cafe eke «wie he ois ye ye Hh ed 7 
Special electrical effects ........ eee eee eee eee eee 93 
SUAS Ose eis esei a ate Mani oi econanetie tela Wapia) n6 aed ace) ar 9: wialalln co: lala Cabs’ a arcacte oa 88 
Stage and gallery pocketS ........ 2c cece cee ee eee 89 
String or festoon lights 93 
OETA S oo: fe cai Ser eneiwe st onatece aves soa i oe 2 
Switch boards .............. 88 
TTY OR WARES 5. co ieee ae Whe ed oe eee 0 TS et Bree Ye dele a ole Se BT Bl ee, Ole 46 
Transformers, Installation Of ....... 6. cee eee eee eee 11 
Treatment for electric SHOCK. .....046 cowed eee ee wee ae 130 
Underground conductors. 2... 6. ec sek cee eee ee eee eee 8, 62, 7 
Unused ends of outlets to be insulated .......... 0. e eee 
Useful data circ c ccc ccc ccc ccc cere ee cee et eee ete ee nen 137 
Vacuum-tub systems 2... . cece ccc eee ee teens 35 
Voltage drop, Table of .. 0... cece ee ee eee eens 138 
Waterproof pendant ..... cee cece ee eee cee ee tee teens 79 
Wireless telegraph apparatus .......... 02.0. eee eter eee 106 
Wires: 
Carrying capacity table 43 
Chart WOT eee eege ce ce eeala cove apres Sor oi bieebinccen gad dh gins «Gelade OSS eg 107 
Concealed knob and tube work 66 
Condurts Works cece Mewes aes ae ele PER RS Sie ge Te au) 
IMntering buildings 2... 0... eee eee eee a8 


148 ‘INDEX 


Wires Continued. 


WISWOO 5c 2 cats see b srasesaaoera aie RS eS ae, Bie Aad kid aI Oe eho SPN Suds be 
Fixture work ..- USAR i SS ab SOOT Wee eRe we eee eae 
Grounding of lead. “sheaths 

In attics b 
In conduit, alternating system ...........-..-.--.-.-- 74 
In elevator shafts, installation of ...................- AT 
In metal moulding, alternating current systems ....... Th 
JoInts and jeplices! Ini. 6.2.2 6s ee Wed odes 2 wag teranel das eee sacs 46 
M OULGING . “WOT. aces eae ece So Mie care ed Ape ewe Sie ies ese, wel epee 74 
Open work, damp placeS ........-. ee eee eee eet e eee eee 78 
Open work, Gry PlACES: .:25. 356 cel eaves Hie Sede ne 66 
Protection against mechanical injury 63 
Protection in crossing wires and pipes 47 
RNCOStats) 3. 20" c.s.6 04-09 be C2 Seo reise HESS 29 
SOLrVICCS > 6.6. Soe Sios 060s Se 6 Corea Bese Sided na a gears eTa ae 51 
Spacing of, inside WF OUIG: « gudoe raves er Pace co use-ats cayenne tain weg 48 
SETANOSD ooo es edi wis, les wie essere Oris Ser ala le, © Sie ae Vie died 73 
Supporting of in vertical conduits Nr er reer en Tar 3 
PIB os sb. 5 a eee: Oa aa cb Wal hoes oh SO gS EN. Urine sa aE Goamanelie preenee: Bees w Bile Roi 46 
Trolley, light: and Power “FO o6.056 65 55:6 aera oon we es ee 100 


When considered exposed to moisture 
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E. For Inspecting Residential Fixtures. 

When fixtures can be inspected along with wiring, 
a charge of 25c. over and above wiring inspection 
fees will be made. When special fixture inspec- 
tions are required or necessary a charge of one- 
half the wiring inspection fee will be made, 
rating each fixture as an outlet with the mini- 
mum fee of 25c. 


F. For Special Inspections. 
Where no special fee is provided, inspections may 
be made at the rate of Soc. per hour, plus any 
actual travelling and hotel expenses. 


G. Permit Fees. 
A fee of toc. is to be paid by the applicant for each 
and every permit. 


